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ustaining Membership 
S provides organizations and 
corporations the opportunity to ally 
themselves with the International 
Association for Food Protection in 
pursuit of Advancing Food Safety 
Worldwide. This partnership entitles 
companies to become Members of 
the leading food safety organization 
in the world while supporting various 
educational programs that might not 
otherwise be possible. Organizations 
who lead the way in new technology 
and development join IAFP as 


Sustaining Members. 


MEMBERS: 


GOLD 


SILVER 
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he great American novelist 
John Steinbeck wrote in his 
timeless book The Grapes 
of Wrath that “Man, unlike any 
other thing organic or inorganic in 
the universe, grows beyond his 
work, walks up the stairs of his 
concepts, emerges ahead of his 


” 


accomplishments.” It is human 
nature to take pride and satisfaction 
in those things that are most 
important to us. As food safety 
professionals, we take pride and 
gain much personal satisfaction in 
striving to make the world a safer 
place in which to live. | know | do! 

Another great author and 
motivational speaker, Dale Carnegie, 
once said, “If your work is becoming 
uninteresting, so are you. Work is 
an inanimate thing and can be made 
lively and interesting only by injecting 
yourself into it. Your job is only 
as big as you are.” Striving for 
excellence in what we do can even 
make mundane work more inter- 
esting. One way to help keep our 
work interesting and lively is to 
acknowledge and recognize the 
contributions of our co-workers, 
colleagues and others in our 
professional field. IAFP, your 
professional association, for years 
has acknowledged the importance 
of peer recognition. Every year, at 
the IAFP Annual Meeting, we hold 
an Awards Banquet on Wednesday 
evening. The purpose of the 
Awards Banquet is to recognize the 
contributions and achievements of 
our professional colleagues and 
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By PAUL A. HALL 
PRESIDENT 


“Grow beyond 


your work” 


institutions in the area of food safety. 
There are thirteen awards presented 
at the annual Awards Banquet that 
cover all segments of our profession 
including education, industry, 
government, international leader- 
ship and more. The list of past award 
recipients reads like the Hollywood 
Walk of Fame. Each of the past 
award recipients exemplifies the 
character and determination 
described by Steinbeck... emerging 
ahead of their accomplishments; 
each accolade bestowed was well 
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deserved. If you would like to learn 
more about the various awards 
please visit the IAFP Web site at 
www.foodprotection.org. It is 
worth your time to get to know 
these awards and their history. 

| would like to take this 
opportunity to also thank the 
various sponsors of our IAFP 
awards including Wilbur Feagan 
and F&H Food Equipment Comp- 
any, Silliker, Inc., Nasco Inter- 
national, Inc., Nelson-Jameson, Inc., 
Ecolab, Inc., Weber Scientific, 
Unilever SEAC, The National Food 
Processors Association and the 
IAFP Foundation Fund. Please extend 
your appreciation to the represent- 
atives of these organizations for their 
role in sponsoring specific awards at 
the IAFP Annual Banquet. 

| also want to invite each of 
you to attend IAFP 2004 in 
Phoenix, Arizona, August 8-11, to 
help congratulate and recognize 
this year’s award recipients. By 
celebrating these individuals and 
institutions and their accomplish- 
ments, | hope it would energize you 
to “grow beyond your work,” 
ultimately, “emerging ahead of your 
accomplishments.” Even if you are 
not fortunate to receive a formal 
award from your peers, at least 
you will have the self-satisfaction 
of doing the best you can. By 
doing so, you are giving yourself 
a fair shake and you'll have 
your own place in the “Food Safety 
Walk of Fame!” As always, please 
share your thoughts with me 
at phall@kraft.com. Until next 
month... 











Golf Tournament Sedona and Diamondbacks 


Arnold Palmer Signature Verde Valley Tour Baseball Game 
Course at Wildfire Golf Club Saturday, August 7 Saturday, August? 


ny Ee? 8:00 a.m. - 4:00 p.m. 12:00 p.m. - 4:00 p.m. 
6:00 a.m. — 11:00 a.m. 


Visit the Web site at www.foodprotection.org to sign up. 











To be held at IAFP 2004 during a Plenary Session 
on Tuesday, August 10, 2004 in Phoenix, Arizona 


Featured Speaker: R. Bruce Tompkin 
Retired Vice President—Product Safety 
ConAgra Refrigerated Foods 


Presentation Title: “Guess Who's Come to Stay — 
The Resident Pathogen Issue” 


Tuesday, August 10, 2004 
3:45 p.m. 
Phoenix, Arizona 


IAFP thanks Silliker, Inc. for their contribution 
to the IAFP Foundation in support of this Lecture. 
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he growth of IAFP is so 
evident when you look at 
our two journals. First let’s 
review the journal you are reading, 
Food Protection Trends. You will notice 
that this month, we are publishing 
four peer-reviewed articles for the 
first time. This became necessary 
because the number of submissions 
to Food Protection Trends has steadily 
increased over the past few years 
and is now toa point where printing 
three articles will not keep up with 
the supply of completed articles 
that we have on hand. Just a few 
years ago, we were in short supply 
of articles for FPT (Dairy, Food and 
Environmental Sanitation at the time) 
and only printed two articles at that 
time. We think the name change 
for the journal has provided new 
interest in article submission along 
with a number of targeted efforts 
designed to increase submissions. 
Weare pleased with the growth 
of FPT and the new clean look of 
the journal. The redesign, effective 
with the inaugural January 2003 issue 
of FPT, has helped Food Protection 
Trends become more recognized as 
a leading journal of applied articles 
on protecting the food supply. The 
journal is packed with up-to-date 
information designed to help you 
perform your job functions more 
efficiently and effectively. When you 
compare page sizes of volume 23 
(2003) at 1,068 to the 816 pages 
printed in volume |7 (1997), it is 
easy to see the growth we have 
enjoyed. 





By DAVID W. THARP, CAE 
EXECUTIVE DIRECTOR 


“Thanks to 
everyone who is 
involved in the 


various journal 


functions” 


The FPT Management Comm- 
ittee is considering adding additional 
features to the journal. One feature 
currently under discussion is to have 
a point — counterpoint article four 
to six times per year. This would 
give an opportunity to Members to 
express opinion on issues affecting 
the world of food safety. Right now, 
“reader comments’ is a feature area 
that goes unused. Currently, it is 
possible for readers to write to FPT 
and have their observations printed. 
So, if you are interested, start writing 
now! 
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The growth in the Journal of 
Food Protection is even more evident. 
In 1997, (volume 60) we printed 
| ,644 pages; this past year, in 2003 
(volume 66) we printed 2,416 pages! 
Almost a 33% increase in page 
quantity! There were about 230 
articles printed in JFP in 1997 
compared to 345 in 2003. This shows 
incredible growth for our journal 
and secures its position as the leading 
journal covering food science and 
food protection issues. 

If you are not yet receiving JFP 
Online, you might want to consider 
this enhanced delivery attribute. 
By adding JFP Online to your 
Membership, you have “early” access 
to articles published in the Journal of 
Food Protection. Each month, JFP is 
available at the first of the month of 
issue. For example, articles published 
in the April issue of JFP were available 
on the first day of April. Even though 
the journal mails at the same time 
(the first of each month), having JFP 
Online can provide articles to you 
between one week to three weeks 
(international delivery) earlier. In 
addition, you can search more than 
three years of JFP articles online by 
subject, title, and author to find 
the research you are looking for. 
You might want to consider JFP 
Online when renewing your IAFP 
Membership for faster access to 
research presented in JFP. 

Both 
Association to fulfill its mission 


journals help the 


of “providing food safety pro- 
fessionals worldwide with a forum 





to exchange information on 
protecting the food supply.” This 
could not be accomplished without 
the help of many dedicated 
professionals. Authors, Review 
Boards, Scientific Editors and our 
staff all work together to ensure the 








Purchase your ticket online at 
www.foodprotection.org 


highest quality publications are 
produced. Thanks to everyone who 
is involved in the various journal 
functions. Your time and dedication 
is very much appreciated! 

If youare interested in becoming 
more involved with either the Journal 


of Food Protection or Food Protection 
Trends, you may contact the journal 
Scientific Editors or me for more 
information. Lend your time to 
help ensure the continued growth 
of IAFP and our journals! 


MONDAY NIGHT 
SOCIAL AT RAWHIDE 
WESTERN TOWN 


Monday, August 9, 2004 
6:30 p.m. — 10:00 p.m. 
Cost: $42.00 © $52.00 — after July 7 


includes Western dinner 


91ST ANNUAL 
MEETING 


or call the Association office 
at 800.369.6337; 515.276.3344 
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International Association for 


Food Protection, 


Overview of the FDA Juice 
HACCP Rule 


FADWA AL-TAHER* and KATHY KNUTSON 
The National Center for Food Safety and Technology, 6502 S. Archer Rd., Summit-Argo, IL 60501, USA 


SUMMARY 


The Juice HACCP regulation published January1!9, 2001 
requires most juice processors to comply with safety standards 
through implementation of a HACCP program. This article is 
designed to help industry understand the events that led up 
to this regulation and the key points of the HACCP regulation. 
It is divided into three sections. The first addresses the outbreak 
history and microbial, physical and chemical hazards associated 
with juice. The Juice HACCP rule was enacted because of an 
increase in the number of foodborne illness outbreaks caused 
by consumption of fresh juices during the past decade. The 
second section discusses the development of juice regulations 
such as the HACCP rule and the requirement of a warning 
label on all unpasteurized or untreated packaged juice products, 
advising consumers of the potential risk of consuming these 
products. The last section deals with new or emerging 
processing technologies, such as ultraviolet radiation and high- 
pressure processing, and measures taken to ensure that juice 
processors abide by the Juice HACCP rule. One approach to 
help increase the safety of fresh juice products is to develop a 
standardized training curriculum for inspectors, which the 
National Center for Food Safety and Technology (NCFST) 
has developed. This is readily available at the Center’s web 


site in pdf format or may be purchased in bound form from 
NCFST. 


INTRODUCTION 


“Hazard Analysis Critical Control 
Point (HACCP); Procedures for the 
Safe and Sanitary Processing and Im- 
porting of Juice; Final Rule,” the Food 


and Drug Administration’s (FDA’s) 


Juice HACCP regulation, was pub- 


lished, January 19, 2001. The regula- 
tion requires most juice processors to 
comply with safety standards through 
implementation of a HACCP safety 
program. Any juice sold as such or 
used as an ingredient in beverages 
must be manufactured according to 
this new regulation, which applies to 
processors of fruit or vegetable juices, 
purees and concentrates, and to im- 
porters of such products (3, 38). The 
HACCP model is a preventive system 
designed to control or prevent food 
safety hazards in food processing 
operations. With the HACCP system, 
a firm is continuously preventing and 
solving problems within food pro- 
cessing, rather than relying on fin- 
ished product testing regulatory agen- 
cies or consumer complaints (2, 3). 

This article is written in three sec- 
tions. The first section addresses the 
outbreak history and hazards associ- 
ated with juice, the second discusses 
juice regulations and the third deals 
with processing technologies and 


measures taken to ensure that juice 


A peer-reviewed article processors abide by the Juice HACCP 


*Author for correspondence: Phone: 708.563.8167; Fax: 708.563.8155 
E-mail: altaher@iit.edu 
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POTENTIAL JUICE 
HAZARDS 


Microbial hazards 


The Juice HACCP rule was en- 
acted because of an increased num- 
ber of foodborne illness outbreaks 
caused by consumption of fresh juices 
during the past decade (2, 3). These 
outbreaks are listed in Table 1. In the 
1990s, there were over 800 confirmed 
cases of illnesses from unpasteurized 
apple or orange juices. with two 
deaths, in the United States (7). 

FDA estimates that between 
16,000 and 48,000 cases of juice-re- 
lated illnesses occur each year. 
Foodborne infections are particularly 
dangerous for young children, the 
elderly and those with weakened im- 
mune systems. It is estimated that the 
Juice HACCP rule will prevent at least 
6,000 illnesses per year by improv- 
ing the safety of fruit and vegetable 
juices and juice products (35, 41). 

Traditionally, unpasteurized juice 
or cider has been considered non- 
hazardous because of its high acid- 
ity. However, unpasteurized cider and 
juice, even at pH 3.6 to 4, can trans- 
mit pathogens (30). Although apple 
cider and juice usually acidic (pH 
of 3-4), both Cryptosporidium and 
E. coliO157:H7 are acid tolerant, and 
both organisms can survive in apple 
cider for up to four weeks. If patho- 
gens are present in juice, their ability 
to survive or multiply depends on 
several factors: acidity, temperature, 
and the chemical composition of the 
product (5, 33). Pertinent microorgan- 
isms of concern in juice are 
Cryptosporidium parvum, Escherichia 
coli 0157:H7, Salmonella, and List- 
eria monocytogenes (Table 2). 
Sources of the pathogens include 
water, fruit, unsanitary processing 
conditions, and infected workers or 
food handlers (3, 39). 

The largest number of outbreaks 
caused by foodborne pathogens in 
juice occurred in 1996. In October 


1996, an outbreak of disease caused 


by Escherichia coli O157:H7 in Con- 
necticut was due to unpasteurized 
apple cider or juice. In the Western 
United States, E. coliO157:H7 intoxi- 
cation caused illness in 66 persons 
and one death due to hemolytic ure- 
mic syndrome (HUS) from unpasteur- 
ized commercial apple juice. Apples 
used for juice production associated 
with the outbreak were from the end 
of the harvest season and were of 
unusually low quality (6, 33). A simi- 
lar outbreak in 1991 in southeast Mas- 
sachusetts resulted in 43 people hav- 
ing either bloody diarrhea or HUS 
from drinking apple cider. The press 
operator also raised cattle, which 
grazed in a field adjacent to the mill. 
The source of E. coli may have been 
manure that contacted the apples, 
equipment or workers’ hands (6, 24, 
30). 

Because E. coliis usually of fecal 
origin, it may indicate the presence 
of pathogens. E. coli O157:H7 can 
cause severe damage to the lining of 
the intestine resulting in stomach 
cramps, vomiting, fever, and bloody 
diarrhea. The young and the elderly 
are particularly susceptible to this bac- 
terium. Some people develop HUS, 
which is a disease caused by the or- 
ganism attacking the kidneys. Patients 
need dialysis, and in extreme cases 
kidney failure may result in death. 
E. coli is readily destroyed by pas- 
teurization (15, 24, 40, 45). E. coli 
O157:H7 is resistant to acid, so it can 
survive in an acidic medium like 
orange or apple juice (31); E. coli 
O157:H7 survives in apple juice for 
up to 24 days at 4°C. When dropped 
apples are used to produce cider, the 
pH of the cider increases because of 
mold growth and rot. E. coliO157:H7 
will grow slowly at room tempera- 
ture (9). 

When fallen fruit is used for mak- 
ing apple cider, apples may have be- 
come contaminated by contact with 


> 


manure (6, 33). Two documented 
Cryptosporidium outbreaks have 
been associated with apple cider. In 


1993, 213 persons became ill in Maine 


during a school agricultural fair. Ci- 
der had been prepared by children 
from apples that had been dropped 
on the edge of a cow pasture. The 
protozoan was detected in the apple 
cider, on the cider press, and in the 
stool specimen of a calf on the farm 
that supplied the apples. Fruit can also 
become contaminated when rinsed 
with non-potable water. In October 
1996, unpasteurized apple cider was 
associated with C. parvum infections 
in the Northeast, resulting in three 
outbreaks (6). 

Cryptosporidium is a protozoan 
parasite that causes severe diarrhea 
and life-threatening disease, espe- 
cially in immunocompromised 
patients (17, 40). Since there is no 
effective drug for the treatment of 
cryptosporidiosis, elimination of 
parasites in food and drink is highly 
desirable, especially for high-risk 
individuals (70). Juice may be cont- 
aminated by fecally-contaminated 
water, fruit, or environmental sur- 
faces. C. parvum, which can infect 
all animals and humans, is present 
on more than 90% of dairy farms. 
Calves are a source of human infec- 
tion if the disease has been transmit- 
ted by drinking raw milk. Studies on 
the survival of C. parvum in bever- 
ages have shown that 85% of the 
oocysts, the infective stage of the or- 
ganism, died in beers, sodas, and fruit 
juices stored for 24 hours at 4°C or 
226 €57,39) 

In 1974, 296 persons in New Jer- 
sey were found to be infected with 
Salmonella Typhimurium after con- 
suming unpasteurized apple cider. 
The cider was prepared from apples 
that had dropped onto a field fertil 
ized with manure. In 1995, 63 re- 
ported cases of salmonellosis in visi- 
tors were linked to a theme park in 
Orlando, Florida. The serovars iso- 
lated from these patients were S. Hart- 
ford, S. Gaminara, and S. Rubislaw. 
Drinking unpasteurized orange juice 
at character breakfasts had caused the 
illness. One orange grove used sur- 


face water for irrigation. The oranges 
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TABLE |. Disease outbreaks from consumption of apple and orange juices 


Disease 
Vehicle 


Sweet Cider 
Unpasteurized 
Orange juice (OJ.) 
Reconstituted OJ. 
Reconstituted O)]. 
Unpasteurized 
Apple cider 
Unpasteurized 
Apple cider 
Reconstitute O,}. 
Orange Juice 


Apple Cider 


Unpasteurized O)]. 
Reconstituted OJ. 


Apple cider 
Reconstituted OJ. 
Unpasteurized O)]. 
Unpasteurized O)]. 
Unpasteurized 
Apple Juice 
Unpasteurized 


Apple Juice 


Unpasteurized 
Apple Juice 


1999 Unpasteurized OJ. 
1999 Unpasteurized OJ. 
1999 Unpasteurized OJ. 


2000 Unpasteurized OJ. 


Causative 
Microorganism 


Cases/Death 
S. Typhimurium 

S. Typhimurium 18/1 

Hepatitis virus 24/0 


Gastroenteritis 5200/0 
(causative agent unknown) 
S. Typhimurium 296/0 ? 


Enterotoxigenic E. coli 
S. Typhimurium 
Norwalk-like virus 

E. coli O157:H7 


Enterotoxigenic E. coli 
Gastroenteritis? 

(causative agent yeast 

cause or some other unknown 
contaminant) 

Cryptosporidium 


Gastroenteritis? 

(causative agent unknown) 
S. Hartford, S. Gaminara, 

S. Rubislaw 
Gastroenteritis 

(causative agent unknown) 
E. coliO157:H7 


E. coli O157:H7 


C. parvum 


Salmonellosis >500/0 
(causative agent unknown) 

Salmonellosis 2/0 
(causative agent unknown) 

S. Muenchen 423/0 
(causative agent unknown) 

Salmonellosis 88/0 
(causative agent unknown) 


Comments 


Infected sweet 
cider 
Asymptomatic 
food handler, OH 
Asymptomatic 
food handler, MO 
Contaminated 
water, CA 

Use of animal 


manure 
? 


Asymptomatic 
food handler, NYC 
Unidentified 
cause, Australia 
Contaminated 
apples, MA 
Sanitation, India 


Unidentified cause, 
OH 


Contaminated 
apples, Maine 
Unidentified 
cause, AL 
Sanitation, FL 


Symptomatic 
handler, CO 
CT 


Contaminated 
apples, western 
US 

Contaminated 
apples, Northeast 
US 

Contaminated culls? 
Australia 
Sanitation? 

GMPs, FL 

Ice? Sanitation, AZ/ 
Mex 

Unidentified 
cause, CA 


(24) Parish, M.E. 1997. Public Health and Nonpasteurized Fruit Juices. Crit. Rev. Micr., 23(2):109-119. 


Parish, M. E. 2002. Personal Communication. University of Florida, Lake Alfred, FL. 
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TABLE 2. Microorganisms important in fresh juices 


Microorganism Symptoms Duration Infectious 


Dose 


Reasonably 
Likely to 
Occur In 


SE LT LE LT LE TST ET TDI VOLS OCTET I TE IEE EIS ATES BIS EE SILENTLY BOE CERN EIT RINE 8G EN CCT Es SEE RE ARE SSPE IT A ETD ESR EIS 


E. coli O157:H7 Bloody 5 — 10 days Apple cider, 


diarrhea, apple juice 
nausea, and citrus 
abdominal pain, juice 
vomiting, 

fever 


Complications- 
HUS - 


kidney failure 


Salmonella Nausea, | — 2 days 


or longer 


Citrus juice 
vomiting, 
abdominal 
cramps, 

diarrhea, fever, 
headache 
Complications- 
chronic arthritis 


Cryptosporidium parvum Watery 


Less than 
10 cells 


Apple cider 


diarrhea, or juice 


abdominal pain, 
vomiting, low- 


grade fever 


(40) US Food and Drug Administration. 2001. “The Bad Bug Book.” Foodborne Pathogenic Microorganisms and 


Natural Toxins Handbook, Center for Food Safety and Applied Nutrition, [Internet, WWWVWV], ADDRESS: http:// 
www.cfsan.fda.gov/~mow/intro.html. 


were often knocked from the trees and animals. Environmental sources Salmonella Typhimurium and 


onto the ground; later. cultures of of the organism include water, soil, 


Salmonella Enteritidis are the most 
both soil and the surfaces of oranges insects, animal feces, raw meats, sea- common serotypes causing illness in 
food, and poultry. The Salmonella 


infection that has been associated 


tested positive for Salmonella (24, the United States, and Salmonella 
> i . aia Rs ‘ phe 5, peat, | 4 ‘ i 

30). Toads and frogs, which were in lita il a Muenchen is a less common species 
close proximity to the processing most often with juice outbreaks is the Se 
= gastroenteritic syndrome caused by of Salmonella (40). In late June of 
non-typhoid strains of Salmonella 


spp. The severity of this infection 


eae ere ene eh eee 1999, S. Muenchen caused a total of 

with these same three serovars. Out- (23 iin a ah ci iticii 
: : a 23 illnesses in 22 states and three 

breaks from fresh orange juice have depends on the number of bacteria 


included symptoms of typhoid fever, 
hepatitis, gastroenteritis, salmonello- 
sis and E. coli O157:H7 intoxication 
(24). 

Salmonella spp. are commonly 
found in the intestinal tract of humans 





ingested and the susceptibility of the 
individual. Typical symptoms are di- 
arrhea, fever, nausea, cramps, bloody 
stools and vomiting (40). Salmonella 
is readily destroyed by pasteurization 
(45). 


Canadian provinces, an outbreak that 
resulted in a nationwide recall of un- 
pasteurized juice. The probable cause 
was contaminated ice added to or- 
ange juice transported from Mexico 


(7). A S. Enteritidis outbreak in 2000 
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was caused by unpasteurized orange 
juice and resulted in 88 illnesses in 
six western states (35, 41). 

Although there have been no 
reported illnesses from Listeria 
monocytogenes in juice, a series of 
outbreaks in the early 1980s in cole 
slaw, pasteurized milk and Mexican- 
style cheese caused this bacterium to 
be recognized as a foodborne patho- 
gen. The detection of L. monocyto- 
genes in the food-processing environ- 
ment proves that the pathogen is 
likely to occur and therefore should 
be addressed in the hazard analysis 
plan (28, 32). Unlike most bacteria, 
this ubiquitous pathogen can grow 
slowly at refrigerator temperatures 
and survive at a very low pH for days 
to weeks. It can also cause serious 
problems in pregnant women, new- 
borns, people with weakened im- 
mune systems, and the elderly. This 
bacterium occurs widely in soil, sew- 
age, and fresh-water sediments and 
is carried in the intestinal tract of ani- 
mals and humans (17, 32, 40). 

FDA and the United States De- 
partment of Agriculture (USDA) es- 
tablished a “zero tolerance” policy for 
L. monocytogenes in ready-to-eat foods 
in 1986. This policy requires ready-to- 
eat foods to test negative for LZ. mono- 
cytogenes in two 25-gram samples of 
food product. Currently, in the US, a 
food product in which L. mono- 
cytogenes is detected is considered 
adulterated and the food company 
would be expected to conduct a re- 
call of the product (77, 28, 32). With 
a more complete understanding of 
the occurrence, transmission and con- 
trol of L. monocytogenes as a 
foodborne pathogen, the Internat- 
ional Commission on Microbiological 
Specifications for Foods (ICMSF) has 
recommended 100 L. monocytogenes 
per gram as an acceptable level of 
consumption in certain foods by low- 
risk populations (77), but US regula- 
tors have not embraced this recom- 
mendation. Since high-risk popula- 


tions consume juice, juice processors 


are prudent to include the control of 


L. monocytogenes in their hazard 
analysis. 
Physical hazards 


Glass fragments 


Companies have recalled juice 


products that contained pieces of 


glass. Glass bottles breaking may be 
caused by transportation to the juice 
processing facility, mechanical han- 
dling (cleaning, filling and capping) 
of bottles, and thermal shock to the 
glass during hot filling or pasteuriza- 
tion. This can constitute a severe pub- 
lic health problem. Processors that 
package juice in glass must conduct 
a hazard analysis and establish con- 
trols, if necessary, for glass fragments 
(2, 38). 


Metal fragments 


Metal hazards should be part of 


the hazard analysis if juice-process- 
ing equipment used to grind the fruit, 


extract juice from fruit, or blend juice, 


can sustain metal fatigue, wear of 


metal parts, or metal-to-metal contact. 
In this case, metal fragments are a 
hazard that is reasonably likely to 
occur in the juice, and controls need 
to be established in the HACCP plan 


for metal fragments (45). 


Chemical hazards 
Patulin 


Patulin is a mycotoxin produced 
primarily by Penicillium expansum, 
a mold that causes rot in apples and 
other fruits. Patulin occurs in many 
foods including apple juice, and in 
apples and pears with brown rot (73). 
At this time, the FDA has identified 
patulin as a safety concern in apple 
juice. High levels of patulin can be 
produced in rotting or moldy apples. 


Fallen fruit and apples that have been 


damaged, for example, by insects or 


birds, or that have been bruised, have 


a greater-than-average chance of 


supporting the growth of patulin-pro- 
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ducing molds. The rotten portions of 
most fruits and grains are usually re- 
moved before processing (36, 38). 
Patulin is destroyed by fermentation, 
so it is not found in alcoholic fruit 
beverages or in vinegars produced 
from fruit juices (36). Patulin is heat 
stable and can survive pasteurization 
(13). 

In March 1997, the FDA found 
that apple juice from a processor in 
Washington state contained high lev- 
els of patulin, a potential health haz- 
ard, especially for infants and young 
children, who most commonly drink 
apple juice. Patulin has been found 
to occur at high levels in some com- 
mercial apple juices in the US (36, 
42). A survey of apple juices pur- 
chased between 1994 and 2000 in the 
U.S. showed that 12.6% of juices had 
patulin levels in excess of 50 ug/L, 
and approximately 6% had levels over 
100 ug/L (20). 

FDA officials believe that if apple 
juice processors do not implement 
controls for patulin, then long-term 
exposure to high levels of patulin 
from the consumption of apple juice 
may have adverse effects. Culling or 
trimming apples before juice produc- 
tion to eliminate damaged, bruised, 
moldy, and rotting apples will reduce 
patulin levels in the juice (73, 45). 
Washing apples in dump tanks or with 
high-pressure water sprays may also 
be effective in reducing patulin lev- 
els (7, 13). FDA has recently estab- 
lished a 50 ug/L action level for patu- 
lin in single strength apple juice and 
reconstituted apple juice (36). Con- 
trol of patulin is required in HACCP 
plans for apple juice, cider and con- 


centrates (45). 


Lead 


In 1992, an 18-month old child, 
in a routine physical exam, was found 
to have a blood lead level of 36 ug 
dL. The child had consumed, per day, 
about three cans of imported fruit 
juices packed in 12-ounce, lead sol- 
dered cans. As a result of this inci- 


dent, FDA announced an emergency 





action level of 80 ppb for lead in fruit 
beverages, such as juices and nectars 
packed in lead-soldered cans (58 FR 
17233, April 1, 1993). The agency then 
banned the use of lead-soldered cans 
(OOFR 33106, June 27, 1995) (2). 

Juice can become contaminated 
with lead if lead-contaminated fruit 
is used to make the juice. Lead con- 
tamination of fruit can occur in many 
ways because of the widespread past 
and present use of lead in agricul- 
tural and industrial settings. For ex- 
ample, lead arsenate was used as a 
pesticide in what were apple or- 
chards. It is believed to have caused 
persistent lead contamination of the 
soil, causing carrots grown on these 
sites to contain elevated lead levels. 
Most recently, lead was found in baby 
food containing carrots and in car- 
rots in frozen mixed vegetables be- 
cause the soil where the carrots were 
grown had been contaminated with 
lead. This is a particular health prob- 
lem for children. HACCP can address 
the problem of lead contamination. 
If the processor is importing carrots 
or other raw ingredients from an area 
known to have unacceptable levels 
of lead in soil, then lead should be 
identified as a hazard that is reason- 
ably likely to occur in the HACCP plan 
(3) 3o7). 


Undeclared food allergens 
in juice 


If a juice processor handles other 
foods containing allergenic food in- 
gredients in the same facility, the pro- 
cessor must consider potential haz- 
ards from cross-contact of the juice 
by other food substances that can 
cause allergic reactions. A chemical 
hazard can occur when juice is pro- 
cessed on the same equipment that 
was used to process a potentially al- 
lergenic food without adequate clean- 
ing prior to the juice run. For ex- 
ample, if juice were processed with 
the same equipment that was used 
to produce milk or a dairy beverage 
without adequate cleaning, milk pro- 
tein could be inadvertently intro- 


duced. This could cause a health 
problem for those individuals who are 
allergic to milk (45). 

FDA believes the most effective 
way to prevent milk protein from be- 
coming a component of juice is to 
carry out a multi-step cleaning pro- 
cedure on the equipment, usually 
referred to as a clean-in-place (CIP), 
between a milk run and a juice run. 
The cleaning step can be carried out 
as a critical control point (CCP) or as 
a sanitation standard operating pro- 
cedure (SSOP). An inspector will 
verify that the cleaning is being done 
by examining the processors’ CCP or 
SSOP records to ensure the removal 
of any milk residue from equipment 
prior to a juice run. 

According to FDA, the following 
foods can cause serious allergic reac- 
tions in some individuals and account 
for more than 90% of all food aller- 
gies: peanuts, soybeans, milk, eggs, 
fish, crustaceans, tree nuts, and wheat 
(45). Some 100% juice products may 
also contain added ingredients, such 
as soy proteins, or preservatives, such 
as sulfites, that can cause allergic or 
food intolerance reactions in sensi- 
tive individuals. These products are 
subject to the HACCP regulation be- 
cause they are juices with added in- 
gredients, and not beverages that 
contain juice as an ingredient, such 
as a flavored bottled water or a dairy- 
based beverage with juice. If an in- 
gredient is added to a 100% juice 
product, the presence of the ingredi- 
ent should be declared on the label 
in accordance with the food labeling 
regulations in 21 CFR Part 101. Proper 
labels should be used as a control in 
the HACCP plan. Ingredients for 
which such controls should be imple- 
mented include the following: 

1. Any of the 8 foods listed 

. Sulfites, in concentrations of 
10 ppm or greater 
3. FD&C Yellow No. 5 (45) 


Pesticide residues 


Pesticides are used for insect 
control on fruits, vegetables, grains, 


and other foods. Before a pesticide 


may be sold in the US, the Environ- 
mental Protection Agency (EPA) 
grants a registration that permits its 
sale and use. EPA also establishes a 
tolerance, the amount of residue 
legally allowed, for pesticides used 
on foods (45). 

FDA believes that pesticide 
residues “above tolerance” may be 
potential hazards, but that they are 
unlikely to be identified during a 
hazard analysis as hazards that must 
be included in the HACCP plan. This 
is because they do not occur 
frequently and the public health 
impact of infrequent exposure is 
not severe. If illegal pesticide residues 
are hazards that are reasonably likely 
to occur, it is appropriate for a pro- 
cessor to identify them in its hazard 
analysis and include them in its 
HACCP plan. If an agreement 
between a processor and a grower 
adequately ensures that illegal pesti- 
cide residues will not be a hazard 
that is reasonably likely to occur, then 
controls for that particular hazard 
need not be included in the HACCP 
plan (3). 

If a processor uses produce im- 
ported from a country where there is 
a high rate of compliance with US 
pesticide tolerances, and rarely any 
safety problems for pesticides in food 
exported to the US, then there is no 
need to include control in a HACCP 
plan. The situation in which a pro- 
cessor may have a greater likelihood 
of having to include pesticide con- 
trols in a HACCP plan would be 
if the produce is imported from a 
country that does not comply with 
US pesticide tolerances, or with docu- 
mented safety problems for pesticides 
in food. In that case, the processor 
would have to give special attention 
in the hazard analysis to the likeli- 
hood of pesticides being a hazard in 
his juice. If the hazard is reasonably 
likely to occur, pesticide control mea- 
sures should be in the HACCP plan, 


according to FDA. 
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SANITATION 


Harvest environment 


Good agricultural practices 
(GAPs) should followed. Contamina- 
tion can occur from environmental 
sources during harvesting. Microor- 
ganisms may enter fruits and veg 
etables when natural defenses are 
damaged by punctures, wounds, cuts, 
splits or bruises. For example, manu- 
ally picked fruits are subject to tear- 
ing of the peel around the stem; me- 
chanical harvesting causes splits, 
punctures, and bruises. This provides 
an opportunity for pathogens to en- 
ter the fruits. With a HACCP program, 
culling (removing damaged or rotten 
fruit from the production process) is 
used to decrease the microbial load 
of fruit. Fallen fruit picked off the 
ground should not be used for juice 
production (33). Fallen fruit is fruit 
that has fallen naturally from the tree 
to the ground in an orchard (45). Dis- 
eased, rotten fruit, fruit with damaged 
skin and fruit with dirt or animal/bird 
excrement should be treated to de- 
crease the microbial load. Washing 
fruit may reduce surface contamina- 
tion. Fruit with broken skins and fruit 
that are badly bruised or worm dam- 
aged should be sorted and discarded 
(33). 

Pathogen control in the agricul- 
ture setting is difficult. Foodborne 
pathogens can be introduced into 
orchards via animal waste. Wide- 
spread use of animal manure as fer- 
tilizer is a growing concern, because 
pathogens spread to water, soil and 
crops. Contaminated water can also 
spread pathogens. Water used to di- 
lute pesticides and irrigate orchards 
should be of an acceptable microbio- 
logical quality. This water can become 
contaminated if growers do not fol- 
low control practices to ensure that 
the water quality is sufficient for its 


intended use (72). 


Internalization of pathogens 


High-pressure washing can split 
the fruit that has already been physi- 


cally damaged if the fruit is placed in 
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a dump truck or a hydrocooler. This 
will cause the internalization of patho- 
gens from contaminated water (3, 
24). 

When warm apples are sub- 
merged in colder water contaminated 
with E. coliO157:H7, as may happen 
in processing plants where unsani- 
tary dump trucks or flumes are used, 
the pathogen is occasionally internal- 
ized. Six percent of warm apples im- 
mersed in a cold dye solution inter- 
nalized dye through open channels 
leading from the blossom end into 
the core region of the fruit (5). Stud- 
ies of citrus fruit were conducted to 
evaluate the infiltration of dye and 
bacteria into the interior of oranges 
and the impact of this on achieving a 
5-log reduction of bacteria during 
fresh juice processing. Microscopic 
observations showed the bacterial 
contaminants to be localized at or 
near the surface, where they may be 
reached by surface sanitizing treat- 
ments. Dye infiltration was not a reli- 
able indicator of bacterial penetration 
in citrus fruit. However, dye still may 
be used in research to indicate the 
penetration capability of sanitizers in 
surface sanitizing treatments (79). 

Pathogens are not present in the 
interior of citrus fruits, such as or- 
anges, with intact peels. Any contami- 
nation being introduced into the juice 
will come from the surface of the fruit 
or the food contact surfaces of the 
equipment. The contamination on the 
skin of the fruit can be introduced to 
the juice by piercing into the fruit to 
extract the juice. Fruits and vegetables 
should be washed, brushed or sani- 
tized with organic acids or other an- 
timicrobial agents before juice extrac- 
tion (18-23). 


Surface treatments 


Several studies show that surface 
treatments are ineffective in reduc- 
ing microbial populations that have 
been internalized into the fruits. Com- 
mon fruit washing in a packinghouse 
or juice extraction facility involves 


thorough wetting and brushing of the 
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fruit’s surface with a detergent over 
revolving brushes, followed by a wa- 
ter rinse. Washing the surface of in- 
oculated oranges with various wash- 
ing solutions for 30 s, followed by a 
potable water rinse, reduced E. coli 
by 1.9 to 3.5 log cycles. Prewetting 
fruit for 30 s before washing provided 
no significant benefit in most cases 
(20). 

Immersing inoculated oranges in 
hot water was shown by Pao and 
Davis to reduce E. coli by 5 logs. 
However, when various chemical so- 
lutions (200 ppm chlorine solution, 
100 ppm chlorine dioxide solution, 
200 ppm acid anionic sanitizer, 80 
ppm peroxyacetic acid, or 2% triso- 
dium phosphate) were used for sur- 
face treatments of oranges, E. coli was 
reduced by only 1.8—3.1 log cycles, 
except for the stem scar populations, 
which were reduced by 1.0 log (27). 

Waxes are currently used on 
fruits and vegetables, including cit- 
rus, apples, pears, tomatoes, egg- 
plants and peppers, to reduce water 
vapor loss, increase surface shine and 
provide a vehicle for antimicrobial 
agents and/or dyes. A strong bacte- 
riocidal effect was observed when a 
combination of high temperature and 
pH treatment was used on glass sur- 
face carrying E. coli. A 5-log reduc- 
tion of E. coli was achieved by dip- 
ping the glass slides in heated alkali 
(50°C, pH 10) wax solutions for 4 min. 
At pH 11, dipping in 50°C wax for 2 
min had a similar bacteriocidal effect 
when the wax procedure was applied 
to oranges. E. coli was reduced by 
t.7 log at the mid-section, but by only 
1.0 log at the stem scar area (22). 

In a 1997 survey of seven Florida 
packinghouses, no pathogenic bac- 
teria of concern were found associ- 
ated with the surface of citrus fruit. 
Also, no generic £. coli were found 
on fruit at the end of packinghouse 
procedures (dumping, washing, wax- 
ing, and hand picking), and no Sal- 
monella was found at any point in 


the packinghouse procedure (23). 





The individual and combined 
effects of processing sanitation and 
fruit surface treatments on the micro- 


bial quality of fresh squeezed, unpas- 


teurized orange juice were studied by 


Pao and Davis (78). Initially, juice 
made with unsanitized juice extrac- 
tors had total aerobic counts of about 
t log CFU/ml. The concentration was 
reduced to 2.5 log CFU/ml when the 
extractors were cleaned and sanitized 
with quaternary ammonium com- 
pounds. Initial yeast and mold counts 
of juice were 2.5 log CFU/ml when 
non-washed fruit was extracted by 
use of the sanitized extractor. Con- 
centrations were lowered to less than 
1 log CFU/ml when the fruit was 
washed prior to extraction. The best 
result was with treatment of both fruit 
and equipment surfaces with hot 
water (80°C), yielding less than 1 log 
CFU/ml for both aerobic plate counts 
and yeast and mold counts (78). 
FDA recommends that farmers 
and processors use the FDA’s “Guide 
to Minimize Microbial Food Safety 
Hazards for Fresh Fruits and Veg- 
etables” to evaluate and modify their 
agricultural practices accordingly. This 
guide helps them to minimize micro- 
bial food safety hazards from the field 
to the distribution phase of fresh fruits 
and vegetables. The HACCP program 
ensures reduction of the risk of illness 
the application of controls for food 


safety hazards (2, 3). 


TWO NEW RULES 
PROPOSED TO 
INCREASE SAFETY OF 
JUICES 


Public meeting 


In December 1996, as a result of 


the October apple juice outbreak of 


disease caused by E. coli 0157:H7 
FDA held a two-day public meeting 
to review the science, technology, 
and manufacturing practices related 
to the safe production of juices. Com- 


ments were received from the pub- 


lic, industry and the National Advi- 
sory Committee on Microbiological 
Criteria for Foods (NACMCF) (2). 
NACMCF decided that safety concerns 
needed to be addressed regarding 
juices, especially unpasteurized juices, 
and recommended that juice proces- 
sors adopt HACCP programs. HACCP 
systems had already been developed 
for seafood processors, and meat and 
poultry processors (30). 

Two new rules were proposed 
by FDA on April 21, 1998 to increase 
the safety of fresh and processed fruit 
and vegetable juices. These propos- 
als were intended to increase the 
protection of consumers from 
foodborne illnesses caused by con- 


taminated juices (37). 


HACCP system 


The first proposed regulation re- 
quired juice processors to implement 
a HACCP system (31). HACCP is a 
science-based system that identifies 
potential hazards, determines where 
the hazards or contamination are most 
likely to occur, implements control 
measures at points where hazards are 
likely to occur, and takes corrective 
action if a problem occurs during 
production or processing. The 
HACCP program developed must be 
appropriate for each processing fa- 
cility and for each product made at 
that facility. The process and prod- 
uct-specific plan anticipates food haz- 
ards and identifies points in the pro- 
cess where a failed control would 
likely create a potential hazard in the 
system. Instead of relying on finished 
product testing, regulatory inspectors 
or consumer complaints, the proces- 
sors will have their own continuous 
problem-solving system (8). 

Pillsbury Company pioneered the 
application of the HACCP concept to 
food production while supplying food 
to the US space program in the early 
1900s. Pillsbury recognized that its 
quality control techniques weren't 
adequate against contamination dur- 
ing food production and it worried 


that end-product testing would be so 
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extensive that litthe food would be 
available for space flights. Pillsbury 
believed that the only way to ensure 
safety would be to develop a preven- 
tive system that kept hazards from oc- 
curring during production. Since then, 
Pillsbury’s system has been used 
worldwide to control food safety haz- 
ards. HACCP was formed at the 1971 
National Conference on Food Protec- 
tion. The first article on HACCP, pub- 
lished in 1973 by the Pillsbury Com- 
pany, was used to train FDA inspec- 
tors in HACCP principles during the 
dissemination of the federal manda- 
tory regulations for canned acidified 
and low-acid foods packed in her 
metically sealed containers (8, 14) 
The National Academy of Science 
recommended in 1985 that the 
HACCP approach be adopted by all 
regulatory agencies and that it be 
mandatory for food processors. This 
recommendation led to the formation 
of the National Advisory Committee 
on Microbiological Criteria for Foods 
(NACMCF). NACMCF adopted seven 
principles for HACCP for the control 
of specific food hazards: (1) Conduct 
a hazard analysis, (2) Determine the 
critical control points (CCPs), (3) Es- 
tablish critical limits, (4) Establish 
monitoring procedures, (5) Establish 
corrective actions, (6) Establish veri- 
fication procedures, and (7) Establish 
record-keeping and documentation 
procedures (8S). A CCP is “a point, 
step, or procedure in a food process 
at which a control measure can be 
applied and at which control is es 
sential to reduce an identified food 
hazard to an acceptable level.” These 
HACCP principles are intended to 
help the food industry implement 
food safety management systems. 
HACCP enables FDA inspectors to 
inspect the facility more efficiently 
and to verify that the firm is operat- 
ing in accordance with the firm’s 
HACCP plan. It also ensures that any 
problems that have occurred have 
been identified and addressed. The 
HACCP system is designed to prevent 
contaminated food from entering the 


market by yielding high-quality pro- 
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ducts with minimal risk of causing 


foodborne illness (8, 77). 


Warning labels 


The second proposed regulation 
required a warning label on all un- 


pasteurized or untreated packaged 


juice products, advising consumers of 


the potential risk of consuming these 
products. The warning label reads, 
“Warning: This product has not been 
pasteurized and, therefore, may con- 
tain harmful bacteria that can cause 
serious illness in children, the elderly, 
and persons with weakened immune 
systems.” This regulation was pub- 
lished as a final rule on July 8, 1998 
under 21 CFR 101.17 (g). 

FDA required that apple juice 
and apple cider have warning label 
statements by September 8, 1998 
and for all other juice products by 
1998. FDA requires 


labeling with a warning statement for 


November 5, 


the fruit and vegetable juice products 
(i.e., juices and beverages containing 
juice) that have not been pasteurized 
or treated in a way to prevent or elimi- 
nate harmful bacteria or reduce them 
by 100,000 fold (5-log reduction) (43). 
“Guidance for Industry: Warning and 
Notice Statement: Labeling of Juice 
Products Small Entity Compliance 
Guide” was published September 18, 
1998. Warning labels are not required 
for untreated juice products that are 
sold directly to consumers in retail 
establishments, such as restaurants, 
delis, grocery stores, and roadside 
stands, and that are intended for im- 
mediate consumption and are not 
pre-packaged (38, 43). 

On October 7, 2002, FDA issued 
a guidance document recommending 
ways for effectively achieving a 5-log 
pathogen reduction in juice. This 
guidance document, “Guidance for 
Industry: Exemptions from the Warn- 
ing Label Requirement for Juice— 
Recommendations for Effectively 
Achieving a 5-Log Pathogen Reduc- 
tion” encourages processors who are 
not subject to the juice HACCP rule 
and who are performing a 5-log 
pathogen reduction to be exempt 
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from the warning label requirement 
to apply effective 5-log pathogen re- 
duction treatments. Once processors 
are under the juice HACCP regula- 
tion (i.e., January 20, 2004 for very 
small processors), the warning label 
will not be allowed and juice must 
be treated to achieve a 5-log reduc- 
tion of the pertinent microorganism 


of concern (43). 


Prerequisite programs 


To be effective, HACCP must be 
built upon key prerequisite programs, 
such as Current Good Manufacturing 
Practices (CGMPs) (21 CFR Part 110) 
and Sanitation Standard Operating 
Procedures (SSOPs). The HACCP con- 
cept allows inspectors of food pro- 
cessors to focus their attention on 
parts of the process that are most 
likely to affect the safety of the prod- 
uct. The inspection of plants using 
HACCP methods differs from tradi- 
tional inspection methods of food 
safety control. Traditional methods 
evaluated processing practices on the 
day or days of inspection. The HACCP 
approach allows regulators to look 
at what happens in the plant through 
time by examining the firm’s moni- 
toring and corrective action records. 
The inspector verifies the HACCP plan 
by determining that significant food 
safety hazards have been identified 
and potential hazards are constantly 


controlled (8). 


Current good manufacturing 
practices 


Firms covered by the Juice 
HACCP regulation are still subject to 
the CGMPs in 21 CFR Part 110 (38). 
One common misconception about 
HACCP is that some hazards that are 
reasonably likely to occur can be 
controlled under a firm’s CGMP pro- 
grams under 21 CFR Part 110. CGMP 
programs cannot be used to control 
a specific hazard that is reasonably 
likely to occur in a hazard analysis. 
HACCP controls must be used to con- 


trol any such hazards (45). 


CGMPs encompass measures that 
prevent food from becoming adulter- 
ated due to unsanitary conditions. 
The CGMPs regulations cover per- 
sonnel, plant and grounds, sanitary 
operations and facilities. The food 
plant and equipment must be sani- 
tary, employees must practice good 
hygiene, and processes must elimi- 
nate or control potentially hazardous 
microorganisms. Food produced un- 
der the CGMPs regulation must not be 
adulterated and must be produced 
under sanitary conditions (8). CGMPs 
are an essential foundation for a suc- 


cessful HACCP system (38). 


Sanitation standard operating 
procedures requirement 


Sanitation Standard Operating 
Procedures (SSOPs) help maintain 
CGMPs in the production of food. 
SSOPs are written procedures that a 
food processor uses to maintain sani- 
tary conditions and practices in a food 
plant. SSOPs are “key to the success- 
ful implementation of a HACCP sys- 
tem.” If sanitation practices are not 
met, then corrective action must be 
taken. Unsanitary conditions can 
cause food hazards, and may have 
an effect on whether the HACCP plan 
can control food hazards. Unsanitary 
conditions can cause post-process 
contamination (3, 8). 

Some pathogens can be intro- 
duced during food handling and 
preparation by inadequate human 
sanitation or through cross-contami- 
nation by contact with raw foods. Wa- 
ter that is used in juice processing 
plants must be safe and sanitary. The 
final rule requires that juice proces- 
sors have SSOPs that address the 
safety of the water that comes into 
contact with food or food contact sur- 
faces or that is used for making ice. 
Processors must check the source of 
the water they use in their facilities 
for sanitary compliance. If hazards are 
found in the water, then a CCP must 
be established and included in the 
HACCP plan (3, 8). 








According to the Juice HACCP 
rule, SSOPs shall address the follow- 
ing: (1) Safety of the water that comes 
into contact with food or food con- 
tact surfaces or that is used in the 
manufacture of ice; (2) Condition and 
cleanliness of food contact surfaces, 
including utensils, gloves, and outer 
garments; (3) Prevention of cross con- 
tamination from unsanitary objects to 
food, food packaging material, and 
other food contact surfaces, includ- 
ing utensils, gloves, and outer gar- 


ments, and from raw product to pro- 


cessed product; (4) Maintenance of 


hand washing, hand sanitizing, and 
toilet facilities; (5) Protection of food, 
food packaging material, and food 
contact surfaces from adulteration 
with lubricants, fuel, pesticides, clean- 
ing compounds, sanitizing agents, 
condensate, and other chemical, 
physical, and biological contaminants; 


(6) Proper labeling, storage and use 


of toxic compounds; (7) Control of 


employee health conditions that 
could result in the microbiological 
contamination of food, food packag- 
ing materials, and food contact sur- 
faces; and (8) Exclusion of pests from 
the food plant (3). 

The processor shall monitor the 
conditions and practices during pro- 
cessing to ensure compliance of the 


SSOPs with regard to the plant and 


the food being processed. The pro- 


cessor should correct those conditions 
and practices that are not met. Each 
processor is also required to main- 
tain SSOP records that document the 
monitoring and any corrections made. 
SSOPs controls may be included in 
the HACCP plan (3). 


TRADITIONAL 
TECHNOLOGIES 


HACCP rule 


Large processors implemented 
the HACCP rule January 22, 2002. 
Small companies had to comply with 
the regulation by January 21, 2003. 
Very small companies had to comply 
by January 20, 2004 (2, 3). 


The HACCP regulation applies to 
domestic and imported juice and juice 
concentrates. Juice processors are 
required to evaluate their manufac- 
turing process to determine whether 
there are any microbiological, chemi- 
cal, or physical hazards that could 
contaminate their products. If a po- 
tential hazard is identified, processors 
must implement control measures to 
prevent, reduce or eliminate the haz- 
ard. Processors are also required to 
use methods that achieve a 5-log, or 
100,000-fold, reduction in the num- 
bers of the most pertinent pathogens 
of public health concern in their fin- 
ished products. This pathogen may 
vary with the type of juice and the 
type of treatment used, though typi- 
cally it would be Salmonella or E. coli 
O157:H7 for citrus juices and E. coli 
OFS7:7 


apple juice (2, 3, 38). 


and Cryptosporidium for 


Survival of pathogens 


Pathogens of concern, such as 
E. coli O157:H7, Salmonella, L. mono- 
cytogenes and Cryptosporidium, can 
be reduced more than 5 log cycles 
by a heat treatment. Bacterial patho- 
gens such as Salmonella and E. coli 
O157:H7 do not grow in fruit juices 
because of the low pH of these foods 
but can survive and become adapted 
to the acidic environment. This acid- 
adaptation also increases the heat re- 
sistance of these organisms. A study 
showed the average z-value for 
L. monocytogenes to be 6.1 + 0.3°C, 
for Salmonella 5.8 + 0.3°C, and for 
E. coli 0157:H7 5.3 + 0.4°C. Acid- 


adapted E. coli O157:H7 had greater 
heat resistance than Salmonella and 
L. monocytogenes (16). 

Refrigeration temperatures effec- 
tively reduce microbial metabolism, 
decreasing growth rates and repro- 
duction. However, these temperatures 
are not necessarily lethal to patho- 
genic microorganisms. Pathogens in 
low pH systems die more rapidly at 
temperatures approaching room tem- 
perature than under very cold condi- 


tions (24). At refrigeration tempera- 
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tures, E. coli O157:H7 in different 
cultivars of ground apples survived 
18 days before visible mold spoilage 
occurred. Survival of E. coli is in- 
creased when product is stored at 
refrigeration rather than room tem- 
perature (9). 

A 1997 study of E. coliO157:H7 
behavior in apple juice and orange 
juice, refrigerated, showed that even 
in the acidic environment of these 
juices, this organism survives. The fact 
that £. coli O157:H7 survived in 
orange juice and that human ill- 
ness from other pathogens, such as 
S. Muenchen and other Salmonella 
species, has been linked to orange 
juice shows that consumption of con- 
taminated orange juice can result in 
human illness (25). 

There are two basic types of juice 
producers: those that treat the fruit 
or process the juice to reduce the risk 
of contamination with harmful micro- 
organisms, and those that do not. 
About 98% of juices sold in the US 
are pasteurized. The remaining two 
percent may contain harmful bacte- 
ria if steps are not taken to control 


the hazard (2, 3, 38). 


Pasteurization 


Pasteurization is the process of 
heat-treating liquids or semi-liquid 
food products at a specific tempera- 
ture for the specific amount of time 
that is necessary to destroy certain dis- 
ease-causing and food-spoilage bac- 
teria. Pasteurization is a safe and ef- 
fective method, proven to reduce 
pathogens to safe levels (37). 

FDA is aware of the benefits of 
pasteurizing as well as the reasons 
some processors choose not to Ppas- 
teurize. Some processors believe that 
pasteurization alters the flavor of the 
product and reduces its nutritional 
value. FDA warns that children, the 
elderly, and people with weakened 
immune systems should drink only 
juices that have been pasteurized or 
otherwise treated to kill pathogenic 


bacteria (37). 
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Thermal pasteurization condi- 
tions of fruit juices vary depending 
on the fruit, the type of juice, and the 
desired final result, such as retention 
of the nutrients, color, texture, and 
flavor of the juice, and the destruc- 
tion of pathogenic bacteria (24, 40). 
Temperatures can range from 76°C 
to 99°C, for time ranging from a 
minute to a few seconds. This heat 
treatment increases the shelf life of 
fruit juices, but also causes a loss of 
“fresh” flavor characteristics (24). 

Many experts recommend a mini- 
mum pasteurization temperature of 
72.8°C for 15 s (Table 3). However, 
one study showed that a 5-log reduct- 
ion of E. coliO157:H7 can be achieved 
at 68.1°C for 14 s and at 65.6°C for 14 
s for Salmonella. L. monocytogenes 
survived at 68.1°C for 14 s, but died 
in cider within 24 hours at 4°C. The 
study concluded that 68.1°C for 14 s 
is adequate for the destruction of the 
three pathogens in apple cider (75). 

The National Food Processors 
Association recommends subjecting 
juices to 71.1°C (160°F) for three 
seconds to achieve a 5-log reduction 
of E. coli O157:H7, Salmonella and 
L. monocytogenes in fruit juices. This 
process is not recommended for 
apple juice, where C. parvum has 
been identified as a hazard that is 
reas¢ ynably likely to occur. C. parvum 
may be more resistant to thermal pro- 
cessing than the three acid-adapted 
bacterial pathogens (16). A study 
done at the University of Wisconsin 
has shown that treatments of 68.1°C 
(155°F) for 14 s are capable of achiev- 
ing a 5-log reduction of acid-adapted 
E. coliO157:H7 in apple cider, while 
New York’s recommended conditions 
are 71.1°C (160°F) for six s (15). FDA 
recommends 71.1°C (160°F) for six 
seconds to reduce levels of C. parvum 
and E. 


coli O157:H7 in apple juice 
(16, 45). 


Shelf-stable and concentrated 
juice 

Flash pasteurization, which is 
used to destroy harmful organisms in 


juice, involves a high temperature, 


short-time treatment in which juices 
are heated above 90°C for 3 to 15 s. 
After heating, the juice is cooled and 
packaged. This method allows drink 
pouches to be safe and shelf stable 
(37): 

Shelf-stable, hot-filled juice prod- 
ucts are processed at high tempera- 
tures in a single step to kill spoilage 
microorganisms. The National Food 
Processors Association states that a 
typical pasteurization process might 
be 90°C for 2 s, followed by filling at 
85°C and holding at that temperature 
for 1 min before cooling. Shelf-stable, 
hot-filled juices receive lethality suf- 
ficient to achieve a 50,000-fold reduc- 
tion of acid-adapted pathogens, such 
as E. coliO157:H7, Salmonella, and 
L. monocytogenes (15, 45). These 
temperatures are much higher than 
what is needed to achieve the 5-log 
reduction in the specific pathogen. 
Therefore, FDA exempts a processor 
of shelf-stable juices from the 5-log 
process control requirements in their 
HACCP plan if a single thermal pro- 
cessing step is used. A copy of the 
thermal process validation must be 
attached to the HACCP plan. Chemi- 
cal and physical hazards must still be 
considered in the HACCP plan de- 
velopment. 

Single strength juice is often pro- 
duced from reconstituted juice (con- 
centrate with water added back to 
produce juice of the same content as 
typical juice extracted from fruit) and 
then pasteurized before packaging. 
Most single strength citrus juices are 
processed as shelf stable and exempt 
from the 5-log reduction regulation 
41). However, a HACCP program is 
still required for each type of juice, 
process and packaging through the 
entire production with respect to 
physical and chemical hazards that 
may occur anywhere in the process. 
Single strength juice or juice from con- 
centrate that is not shelf-stable (e.g., 
gable-topped container sold refriger- 
ated) must comply with the Juice 
HACCP regulation (2, 3, 38). 

Juice manufacturers of thermally 


concentrated juice use treatments 
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similar to those used for the produc- 
tion of shelf-stable juices. The con- 
centration process consists of thermal 
treatment, followed by several evapo- 
ration steps. FDA exempts evapora- 
tive concentration processes as requir- 
ing verification of the 5-log perfor- 
mance standard (38). 

Citrus concentrate is commonly 
frozen in cans. A typical consumer- 
level concentrate in a can is “3+1"— 
adding three volumes of water to one 
volume of concentrate, producing 
nearly the same juice concentration 
as that extracted from fruit. 

Shelf-stable and concentrated 
juices are very safe and exempt from 
the regulation with regard to micro- 
bial hazards. However, physical and 
chemical hazards are addressed in the 
hazard analysis. If there are no criti- 
cal control points for chemical or 
physical hazards (e.g., no glass or 
metal, no patulin), then that proces- 
sor is not required to have a HACCP 
plan. However, the processor must 
still demonstrate a thorough hazard 
analysis. It is expected that most pro- 
cessors of shelf-stable and juice con- 
centrates will have a HACCP plan for 
chemical or physical hazards (2, 3, 

3S). 


SINGLE FACILITY RULE 


The Juice HACCP regulation 
specifies that the entire 5-log reduc- 
tion process must occur under one 
firm’s control and in one processing 
facility. That is, all the steps included 
in the 5-log reduction, from receiv- 
ing to processing and packaging, 
must be done at one facility. If steps 
are taken to reduce a microbial haz- 
ard at a previous site, those steps are 
not included in the 5-log reduction. 
If processors transport fruit or juice 
to another facility for extraction, 
processing or packaging, the 5-log 
reduction requirement must be 
satisfied at the second facility. If 
extracted juice is shipped in bulk 
tankers or bulk-packaged aseptically 
and repackaged at another facility, a 
5-log reduction process must be per- 
formed on that juice before final fill 


and packaging (3, 45). 





TABLE 3. 
telat 1a) 


Microorganism 


Temperature 


Beverage 


Pasteurization conditions for 5-log reductions of the most pertinent microorganism of 


Reference 
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E. coliO1l57:H7 
Salmonella 
L. monocytogenes 


E. coli 0157:]H7 
Salmonella 
L. monocytogenes 


E. coli O157:H7 
Salmonella 
L. monocytogenes 


E. coli O157:H7 
Cryptosporidium parvum 


In a “Letter Concerning Single 
Facility Requirement,” Daniel Troy of 
FDA stated on January 22, 2002, that 
FDA will consider amending the juice 
HACCP regulation to exempt proces- 
sors of certain shelf-stable and cer- 
tain concentrated juice products from 
the “single facility” requirement. FDA 
will consider exercising enforcement 
discretion if hazards potentially 
occurring during transportation are 
addressed as part of a processor's 
HACCP plan by making transpor- 
tation a CCP. The exemption will not 
be applied to producers and users 
of high Brix juice concentrate that is 
diluted to single strength and repack- 
aged (4, 45). 

To provide guidance on its dis- 
cretionary policy, FDA released the 
document “Guidance on Bulk Trans- 


port of Juice Concentrates and Cer- 


tain Shelf Stable Juices” on October 


2002. Control measures must be 
applied to the bulk transport of: (1) 
high Brix juice concentrate that is 
transported to a separate facility ei- 
ther for final packaging or for dilu- 


tion to a consumer strength concen- 


trate and final packaging, and (2) shelf 


stable single strength juice that is 
transported in aseptic packaging to a 
separate facility for final packaging 
(44). 


FTG 


71.1°C 
(160°F) 


68.1°C 
(155°F) 


71.1°C 
(160°F) 


ALTERNATIVE 
TECHNOLOGIES 


Demand for ‘fresh’ juice 


Many juice processors Oppose 
mandatory pasteurization of juices 
because the equipment is expensive, 
flavor is lost, and nutritional value is 
degraded from heat treatment (2, 3, 
11). The Juice HACCP regulation, 
states therefore, that juice processors 
may use alternative technologies as 
long as their process is validated to 
achieve a 5-log reduction of the “per- 
tinent microorganism” (2, 4/, 45). 
The “pertinent microorganism means 
the pathogen that is likely to occur 
in juice and that is most resistant to 
the pathogen reduction technology 
used, and, if it occurs, is likely to be 
of public health significance” (3). 
Consumer demand for foods that 
seem “fresher” has prompted the de 
velopment of non-traditional process- 
ing techniques that do not use ther- 
mal pasteurization to control patho- 


gens (11). 


Ultraviolet radiation processing 


Ultraviolet (UV) radiation pro- 
cessing has been approved for juice 


products by FDA (21 CFR Part 179). 
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apple cider 


apple cider 


milk (45) 


NFPA, Mazzotta 
(16, 45) 


University of 
Wisconsin (15, 45) 


New York (45) 


The use of UV light for liquid disin- 
fection is not new. It has been used 
in disinfecting wastewater for more 
than 10 years (45). UV light is more 
efficient than chlorine because of its 
low cost, absence of toxic byproducts 
and effectiveness (35). UV light is 
bacteriocidal in the 240-265 nm re 
gion. The sensitivity of bacteria to U\ 
radiation varies with species and also 
among different strains of the same 
species (37). UV has been used suc- 
cessfully to extend the shelf life of 
refrigerated apple cider without af- 
fecting its flavor. To achieve inactiva- 
tion of most microorganisms, the U\ 
radiant exposure must be uniform 
and at least 400 J/m* (77, 34). A 
5-log reduction was achieved when 
apple cider inoculated with E. coli 
O157:H7 was exposed to UV radia- 
tion (37). C. parvum oocysts in fresh 
apple cider can be inactivated by 
UV radiation. A greater than 5-log 
reduction was obtained by exposing 


contaminated apple cider to 0.0143 


J/cm? of UV irradiation for 1.2-1.9 s 


(10). 

Limitations for the use of UV ra 
diation exist because of the problems 
presented by suspended solids in ci 
der. Apple cider is juice extracted 
from apples that “may or may not be 
filtered to remove solids, and has a 


relatively short refrigerated shelf-life” 
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(10). The presence of small amounts 
of particulates in a liquid can greatly 
reduce UV penetration (48). Some 
E. coli O157: 


H7) in apple cider tend to attach 


microorganisms (e.g., 


to the particles. When the cider is 
exposed to UV, the radiation photons 
cannot reach the microorganisms 
attached to the particles because of 
the shadowing effect. Thus, microbial 
inactivation is reduced (2, 34, 45). 

A commercial UV reactor from 
FPE, Inc. (Macedon, NY) was shown 
to be capable of more than a 5-log 
reduction after two passes of both 
apple cider from a Placerville, CA mill 
and Mott’s dark apple juice (35). The 
FPE UV unit is programmed to auto- 
matically compensate for total solids 
and color in the apple cider. Increased 
solids content and darker color 
caused by extended storage of apples 
decreases the UV penetration through 
the apple cider, but the unit ensures 
that all of the apple cider achieves 
the appropriate UV exposure to pro- 
duce a 5-log reduction (47). 

In many cases, achieving a 
5-log reduction through the use of UV 
light alone would be possible only 
for cider with very low levels of 
background microflora processed at 
extrememly slow rates (45). At best, 
UV light can be used with other 
alternative processing technologies, 
including powerful oxidizing agents, 
such as ozone and hydrogen perox- 
ide. UV systems are relatively inex- 
pensive and appropriate for small 
processors. Investigation still needs 
to be done on the effect on nutrients 
and flavor during UV processing of 


> “a 


juices (2, 34, 37, 44). 


High pressure processing 


High pressure processing (HPP) 
is also gaining acceptance in the US 
as an alternative technology to pas- 
teurization. Food is subjected to very 
high pressures (up to 130,000 psi) at 
a specified temperature and time. 
HPP is able to inactivate pathogenic 
microorganisms with minimal heat 
treatment (27). 

Basically two types of systems are 


used. One is a batch system in which 
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pre-packaged juice is placed into a 
high-pressure vessel, pressurized for 
as little as two minutes and then re- 
moved. This system has been com- 
mercialized. Producers of ready-to-eat 
meats, fresh juices, prepared fruits 


and vegetables, and seafood are em- 


ploying Avure Technologies’ Fresher 


Under Pressure’ high-pressure pro- 
cessing systems to ensure food safety 
and extend refrigerated shelf-life. 
Some of the commercially available 
foods treated with this technology in 
the United States include oysters, 
guacamole, orange juice, salsa and 
ham. The second system is a semi- 
continuous system where juice is 
pumped into a series of high-pres- 
sure vessels, treated with high pres- 
sure, then aseptically removed from 
the vessel and aseptically packaged. 

One advantage of HPP is that 
pressure transmission is instantaneous 
and uniform. Other advantages in- 
clude reduced process times; mini- 
mal heat damage problems; retention 
of freshness, flavor and color; no vi- 
tamin C loss; no undesirable changes 
in the food structure; and extended 
shelf life. The lack of extended ex- 
posure to high temperature, as with 
thermal pasteurization, results in 
products that better retain their nu- 
tritional values and flavor. The pro- 
cessing cost is slightly higher (ap- 
proximately five cents a pound) than 
with conventional processes (27, 37). 

Juices treated with HPP have 
shown that food pathogens such as 
Salmonella and E. coliO157:H7 can 
be destroyed without changing the 
juice’s fresh, natural characteristics. A 
3-5 log reduction of the pathogens 
of concern can be achieved with a 
pressure exposure of 80,000 psi for 
30 s. An example of a commercial- 
ized pressurized juice is orange juice 
by UltiFruit®, Pernod Richard Co., 
France (27). 

A variation of the continuous 
HPP system that uses a pressure and 
carbon dioxide (CO,) combination 


was developed by the University of 


Florida and Praxair, Inc., Burr Ridge, 
IL. Praxair’s Better Than Fresh™ is a 


continuous non-thermal process that 


| APRIL 2004 


uses CO, with low pressures (~5000 
psi) compared with typical HPP sys- 
tems. A juice product is mixed with 
liquid, food-grade CO,, passed 
through a pressurization pump, and 
held under pressure for a specific 
period of time with the CO, in the 
juice. Afterwards, the pressure is re- 
duced, and CO, is removed. The re- 
sult is a 5-log kill for the target or- 
ganisms in juice. HPP juices, includ- 
ing Praxair’s pressure/CO, system, 
have better aroma and flavor than 
thermal pasteurized products while 
still providing an extended shelf life 


C7). 


Other alternative treatments 


Other non-thermal food process- 
ing technologies that show promise 
as alternatives to pasteurization in- 
clude extreme isostatic pressure, 
pulse-electric field pasteurization, 
ozone treatment, ohmic heating, 
modified atmosphere packaging, ul- 
tra filtration, high power microwave 
and ionizing irradiation (gamma, elec- 
tron beam, and x-ray). The Juice 
HACCP regulation does not require 
thermal pasteurization of juice. A pro- 
cessor may use any of these alterna- 
tive technologies to achieve a 5-log 
reduction for the “pertinent microor- 


ganism” (2, 5). 


JUICE HACCP 
CURRICULUM 


Development of the juice 
HACCP alliance 


The Juice HACCP Alliance was 
formed with the voluntary contribu- 
tion of the food industry, government 
and academia that were interested in 
ensuring that the juice industry attains 
the greatest level of food safety us- 
ing HACCP. The National Center for 
Food Safety and Technology (NCFST) 
at the Illinois Institute of Technology 
(IT) led the Juice HACCP Alliance, 
which was created with the assign- 
ment of developing a juice HACCP 


training curriculum for juice proces- 





sors during 2001. Representatives 
from the Food and Drug Administra- 
tion (FDA) served as technical advi- 
sors (14). 

The major task of the Alliance 
was to produce a Juice HACCP train- 
ing curriculum. Much of the Juice 
HACCP curriculum material was mod- 
eled on that of the Seafood HACCP 
training curriculum, “HACCP: Hazard 
Analysis Critical Control Point Train- 
ing Curriculum.” This document was 
developed by the Seafood HACCP 
Alliance for Education and Training, 
and the Juice HACCP Alliance was 
given permission to use the document 
as a starting point. Dr. Donn Ward of 
North Carolina University chaired the 
Seafood Editorial Committee made up 
of HACCP and seafood specialists 
from around the country. Dr. Peter 
Slade of NCFST/IIT chaired the juice 
Editorial Committee and led the work 
of the Juice HACCP Alliance (74). 

Extensive changes were made to 
the third edition of the seafood text 
to address the needs of juice proces- 
sors and the Juice HACCP require- 
ment for a 5-log reduction of the per- 
tinent microorganism of concern in 
juice. Minor changes have also been 
made to reflect the requirement for 
documented and monitored prereq- 
uisite programs in the regulation (74). 

A first draft of the Juice HACCP 
curriculum was sent to FDA for re- 
view at the end of March 2002. FDA 
recognized the first edition of the 
Juice HACCP Training Curriculum: 
“Standardized Training Curriculum for 
Application to HACCP Principles to 
Juice Processing” as the standardized 
curriculum for Juice HACCP training 


on October 7, 2002 (www.cfsan.fda. 
gov/~dms/juicguis.html). Other cur- 
ricula may be used as long as the 
curriculum covers the following: (1) 
biological, chemical and physical haz- 
ards; (2) applicability of Current Good 
Manufacturing Practices and Sanita- 
tion Standard Operating Procedures; 
(3) the five preliminary steps of 
HACCP with application to juice pro- 
cessing; (4) the seven principles of 


HACCP with application to juice pro- 


cessing; and (5) FDA’s Juice HACCP 
regulation (21 CFR Part 120) and re- 
lated FDA guidance documents. The 
curriculum is available on the NCFST 
web site in pdf format for public ac- 
cess (www.ncefst.iit.edu) or may be 
ordered in bound copy from NCFST 
(14). 


Juice HACCP for HACCP 
experts 


The Juice HACCP regulation 
states that anyone who develops and 
implements a juice HACCP plan must 
be a “HACCP-trained individual” ac- 
cording to the standardized curricu- 
lum or its equivalent. The rule states 
that such individuals “shall have suc- 
cessfully completed training in the 
application of HACCP principles to 
juice processing at least equivalent to 
that received under the standardized 
curriculum recognized as adequate” 


and allows someone to be qualified 


by job experience (2, 3, 38). The tra- 


ditional HACCP three-day workshops 


are designed for industry members 
and others needing to learn the 
HACCP principles as applied to juice. 
Participants learn basic HACCP prin- 
ciples and how to create a HACCP 
plan for juice. NCFST is working with 
trainers to encourage and facilitate the 
enrollment of state inspectors along- 
side their industry peers. 

The “Juice HACCP for HACCP 
Experts” two-day workshops, held 
nationwide in major apple and citrus 
regions, prepared HACCP experts to 
deliver the three-day juice HACCP 
course. The first workshop was held 
in Orlando, Florida for a dozen at- 
tendees. Dr. Peter Slade leads the 
training, assisted by experts from 
academia, industry and government 
from regional sites. Participants in- 
clude processors, federal and state 
field inspectors, academic experts, 
and consultants. Many processors 
want to be qualified to train their staff. 
Training is also available from other 
sources such as the Food Processors 
Institute (www.fpi-food.org). 

A draft of the first edition of the 
FDA’s “Juice HACCP Hazards and 
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Controls (HC) Guidance” was re- 
leased on September 12, 2002 (45). 
The HC Guidance will help proces- 
sors and inspectors assess hazards 
and develop/evaluate HACCP plans. 
The HC Guidance lists potential bio- 
logical, chemical and physical haz- 
ards. The guidance also serves as a 
tool for federal and state regulatory 
officials in the evaluation of HACCP 
plans for juice products and identi- 
fies methods of controlling and pre- 
venting hazards. The Juice HACCP 
training curriculum was developed in 
cooperation with FDA technical ad- 
visors and reflects the hazards identi- 


fied in the HC Guidance (45). 


Training of inspectors and 
inspections 


In conjunction with the Office of 
Regulatory Affairs, the Center for 
Food Safety and Applied Nutrition 
(CFSAN) has developed and will con- 
duct training of field investigators for 
juice HACCP inspections. Elements of 
the standardized curriculum have 
been a part of the investigators’ train- 
ing. 

As with seafood, it is expected 
that both state and federal inspectors 
will attend training at the three-day 
Alliance and one-day regulatory 
course and then pass a juice HACCP 
exam for regulators. Inspectors in 
need of basic HACCP training can 
learn from three web-based courses 
offered through FDA’s Office of Regu- 
latory Affairs. On October 30, 2002, 
inspectors were trained through a 
downlink (http://www.fda.gov/ora 
training/course_ora.html). The taped 
video is now available for viewing. 
In addition, a “Juice HACCP Regula- 
tor Training” document was released 
in September 2002 (www.cfsan.fda. 
gov/~comm juiceman.html). 

FDA inspections began in 2003 
to verify that juice companies com- 
ply with HACCP regulations. Initially, 
educational inspections have been 
made with the aim of identifying ar- 
eas where processors need to 


strengthen their HACCP plans to re- 
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duce hazards. If problems are discov- 
ered, it is expected that problem ar- 
eas will be addressed by the second 
inspection. Additionally, these exami- 
nations will also provide the inspec 
tors with hands-on experience in 


HACCP-based juice inspections (46). 


Future directions 


Food safety management is an 
ongoing process. Understanding the 
microbiology of foodborne pathogens 
and identifying the mechanisms 
needed to improve the safety of the 
food supply are important. Although 
it is a very useful hazard management 
device, HACCP is not appropriate for 
all situations. A HACCP plan should 
not be mandated if a scientific analy- 
sis does not identify a point in the 
process that meets the CCP criteria. 
If HACCP is implemented, it should 
remain flexible to include science and 
data specifically for a certain product 
and process that best meets Food 
Safety Objectives (FSOs) in manag- 
ing food safety. Over time, additional 
hazards may be identified and a 
HACCP plan revised to include the 
new hazards (29). 

A recently proposed risk man- 
agement revolves around FSOs. 
ICMSF defines FSOs as “statement|(s] 
of the maximum frequency and/or 
concentration of a microbiological 
hazard in a food at the time of con- 
sumption that provides the appropri- 
ate level of protection (ALOP).” FSOs 
can integrate with HACCP and GMPs 
into a framework that “achieves pub- 
lic health goals in a science-based, 
flexible manner” (77). 

ICMSF proposes to emphasize 
process control systems and valida- 
tion to assess the efficacy of CCPs in 
HACCP 


prerequisiste programs to: (1) con- 


systems and_ certain 


trol the initial level of a hazard, (2) 


control an increase in the level of a 


hazard and/or (3) reduce the level of 


a hazard. In the case of juice, a 5-log 
reduction is being required for con- 


trol of enteric pathogens, such as 
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Salmonella and E. coli O157:H7. If 
the initial level of Salmonella is as 
high as 100 CFU/ml of juice, then a 
5-log reduction step would result in 
0.1 CFU/100 ml of juice. At face value, 
this would not appear to be adequate 
to ensure safety of the juice, espe- 
cially if those who are at high risk 
consume it on a daily basis. How- 
ever, if the effects of exposure of sur- 
vivors to low pH in the juice are fac- 
tored in, it is assumed that there will 
be a slow progressive die-off of sur- 
vivors, which will render the juice safe 
(29). 

The incoming juice should be 
controlled to maintain a lower initial 
pathogen level and/or apply a reduc- 
tion step that would achieve a reduc- 
tio greater than a 5-log reduction. For 
Salmonella, the National Advisory 
Committee on Microbiological Crite- 
ria for Foods recommends a level of 
less than or equal to 1 CFU per 10 L 
of juice to be adequate to provide an 
ALOP (29). 

Therefore, an FSO for fresh juice 
would be “the level of enteric patho- 
gens, such as Salmonella and E. coli 
O157:H7, must not exceed 1 CFU/10 
L of juice.” This value should be con- 
sidered when attempting to achieve 
a 5-log process and establishing con- 
trol measures through the application 
of GMPs and HACCP (29). 

Regulatory agencies can use 
FSOs and “processing safety objec- 
tives” to control hazards in a food 
processing facility and then to evalu- 
ate the adequacy of a facility’s con- 
trol system. To learn more about the 
application of FSOs, read “IFT Expert 
Report on Emerging Microbiological 
Food Safety Issues: Implications for 


Control in the 21st Century” (77). 
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SUMMARY 


Food safety perceptions and practices of adults have been researched extensively, yet little 
research exists about high school students’ perceived foodborne illness risks or their food safety 
concerns. The goal of this study was to determine lowa high school students’ perceptions of 
food safety by measuring awareness of foodborne illness sources; determining perceived risk of 
foodborne illness from various foods; assessing food safety attitudes associated with home, 
restaurants, and school; and assessing demographic influences on perceptions. This research 


provides a basis for educational material and program development with potentially great impact 
on future adult consumers. 

Students were familiar with Salmonella (90.7%), E. coli (88.9%), and Hepatitis A (83.7%), but 
few were aware of Campylobacter (4.8%), Listeria (12.8%), or Clostridium (14.2%). Students were 
more concerned about getting sick from eating meat and eggs than about getting sick from 
eating fruits and vegetables. 

Food processors/manufacturers were considered the most likely source of food safety 
problems (75.8%), followed by restaurants (64.4%), transportation (58.1%),supermarkets (47.1%), 
home (40.5%), and farms (38.4%). Students were more confident of the safety of food eaten at 
home than of that eaten at school and were least confident of food from restaurants. 

Nearly a third of students (32.5%) had foodservice work experience and 62.3% of students 
had received some food safety education in school. Nevertheless, students reported a limited 
awareness of common foodborne illness sources and perceived risk of foodborne illness. 
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INTRODUCTION 


In 1997, the National Food Safety 
Initiative focused on consumer food 
safety education (20). The develop- 
ment of consumer food safety edu- 
cation programs and materials has 
been based on research on adult con- 
sumers’ food safety knowledge (8, 16, 
19, 23) and perceived risk (7, 4, 7, 8, 
13, 14, 22, 23) associated with food 
handling. 

Food-safety related behaviors 
that consumers believe to be risky 
could be different from behaviors that 
are actually associated with the great- 
est risk of causing illness or worse. 
Consumers have a tendency to over- 
estimate certain risks, typically of low 
probability but severe consequences, 
while underestimating other risks 
(19). Even though numerous studies 
and governmental agencies report 
that elderly people are more suscep- 
tible to foodborne illness than 
younger, healthy consumers (10, 77, 
15, 20), three times as many consum- 
ers age 18 to 39 said they had expe- 
rienced a foodborne illness within the 
last year, compared with respondents 
60 years and older (8). Consumers 
who had experienced a foodborne 
illness believed that food safety and 
microbial contamination were a 
greater problem than those who had 
not experienced a foodborne illness 
(S). If the percentage of consumers 
believing they had become ill from 
food increases when the illness 
source is not confirmed, then con- 
sumer confidence in the safety of the 
food supply may decrease because 
of false perceptions about the inci- 
dence of foodborne illness. In addi- 
tion, consumers perceive that most 
foodborne illnesses are caused by 
food consumed outside the home (8, 
22) while experts believe that ill- 
nesses caused by food prepared in 
the home are more common than 
is recognized (172). This mispercept- 
ion can result in less motivation for 
consumers to change food handling 
practices in the home (4). 

Consumers are more likely to 


purchase, store, prepare, and serve 
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safer foods if they understand what 
causes foodborne illness. Knowledge 
of the most common foodborne 
pathogens, the most dangerous 
foodborne pathogens, and food prod- 
ucts with which these pathogens are 
associated allows consumers to make 
more educated food safety decisions. 
Reported information regarding con- 
sumers’ awareness or knowledge of 
specific foodborne pathogens has 
been contradictory (2, 6, 13, 15). 

Consumers in general were most 
familiar with Salmonella (80.2%), 
botulism (74.8%), trichinosis (40.8%), 
and hepatitis (39.3%) (2), whereas 
Tennessee health workers believed 
Salmonella (90%), E. coli(50%), Sta- 
phylococcus (36%) and Shigella (32%) 
were the four most common food- 
borne-illness-causing pathogens (73). 
Mead et al. (75) reported that the five 
most common foodborne-illness- 
causing pathogens were Norwalk-like 
viruses (606.6%), Campylobacter spp. 
(14.2%), Salmonella (nontyphoidal) 
(9.7%), Clostridium perfringens 
(1.8%), and Giardia lamblia (1.4%). 
For meat products specifically, the 
most commonly associated food- 
borne pathogen is E. coli O157:H7 
for ground beef; Listeria for processed 
meat products or ready-to-eat prod- 
ucts; Campylobacter for poultry; and 
Salmonella with pork (6). 

Recent research into consumer 
perceptions has focused on consum- 
ers 18 years of age and older (7-4, 8, 
13, 14, 17, 18, 21, 23). Attitudes of 
high school students, who may soon 
be leaving home and becoming more 
responsible for their own food pur- 
chasing and preparation decisions, 
have not been reported in the litera- 
ture. Further, there has been an in- 
crease in the number of high school 
students working in food service jobs 
(5). Thus, the understanding of stu- 
dents’ food safety practices and per- 
ceptions is important. 

The goal of this study was to 
determine Iowa high school students’ 
perceptions of food safety by mea- 
suring awareness of foodborne illness 


sources; assessing differences in food 
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safety attitudes associated with home, 
restaurants, and school; determining 
perceived risk of foodborne illness 
from various food products; and de- 


termining demographic, education, 


and employment influences on per- 


ceived frequency of foodborne illness 
and concern about illness from 


foodborne illness sources. 


MATERIALS AND 
METHODS 


Seventeen schools were ran- 
domly selected from all of Iowa’s 
public high schools. Biology teach- 
ers from the selected schools were 
utilized as on-site survey administra- 
tors. A biology teacher from each of 
the 17 schools was contacted by tele- 
phone between March and April 2002 
to determine their willingness to par- 
ticipate. One biology section from 
each school received surveys, provid- 
ing approximately 400 students for 
the study sample. 

The survey instrument consisted 
of 16 questions that focused on 
knowledge, perceptions, and demo- 
graphics. The knowledge questions 
evaluated familiarity with foodborne 
pathogens by asking whether or not 
students had heard of specific micro- 
organisms. Microorganisms were cho- 
sen based on prevalence in food 
products. This section also had stu- 
dents identify segments in the food 
production and distribution system 
where they perceived that food safety 
problems were most likely to occur. 
Six specific segments were listed, and 
students chose all of the segments 
they believed to be a potential source 
of food safety problems. 

Students’ food safety perceptions 
were determined by measuring per- 
ceived illness frequency, food safety 
control, and illness risk at home, res- 
taurants, and school, as well as by 
measuring concern about illness from 
specific food products. Students’ con- 
cern about getting sick from specific 
food products was measured for four 


meat products (ground beef, pork, 





TABLE |. 


Demographic characteristics of lowa high school 


students participating in the study (N=289) 


Characteristic 
Age 
14 
15 
16 
17 
18 
Grade 
Freshman 
Sophomore 
Junior 
Senior 
Gender 
Male 


Female 


135 
153 


46.7 
52.9 


"Some students did not respond to demographic items, so totals may not 


equal total sample size. 


poultry, and processed meats), eggs, 
fresh fruits, raw vegetables, and 
baked goods. Students’ perceptions 
of how frequently consumers become 
ill from food handling were measured 
for home, school, and restaurants. 
The perceived level of food safety 
control for home, school, and restau- 
rants was measured on a 7-point 
scale, using the statement “How much 
control do you have over the safety 
of food you eat at...”.. Scale anchors 
were “no control” and “complete con- 
trol.” A rank-order for perceived risk 
of foodborne illness at home, school, 
and restaurants was determined by 
comparing the locations in pairs— 
home versus restaurants; restaurants 
versus school; and school versus 
home. Students were asked to choose 
one location from each pair that best 
completed the statement “I am at 
greatest risk of getting a foodborne 
illness from food I eat at...”. 

Age, gender, and grade in school 
were determined for each student. 


Additional descriptive information 


collected from the students included 
whether they had ever been or were 
currently employed in a job that in- 
volved food handling, and if they had 
received any previous food safety 
education in school. 

A majority of students who com- 
pleted the survey were under 18 years 
old, so parental consent was required. 
The Iowa State University Human 
Subjects Research committee required 
that an informational letter be pro- 
vided to all students for delivery to 
their parents or guardians. The letter 
provided information about the sur- 
vey, its purpose, and its subject con- 
tent. If a parent or legal guardian dis- 
approved of a student’s participation, 
the form was to be signed and re- 
turned to the teacher prior to survey 
administration. Students’ completion 
of the survey provided their consent 
to participate. 

An informational letter was also 
provided to the building administra- 
tors for each school, notifying them 


of the survey, its purpose, and the 


intended use of the data. Administra- 
tors were asked to sign the letter and 
have the teacher return it with the 
completed surveys. 

The survey instrument was pilot 
tested to estimate completion time 
and to determine clarity. A biology 
class at a local high school was used 
for pilot testing. Pilot testing identi- 
fied the need for revisions to the scale 
anchors for questions measuring con- 
cern. The terms “no opinion”, “neu- 
tral”, and “unsure” were removed 
from the mid-point of the 7-point 
scale because the students may not 
have opinions regarding food safety. 
Without 


scale’s end anchors meant more to 


a mid-point anchor, the 


students. Frequencies, means, and 
standard deviations were calculated 
for the pilot data to determine if the 
variability associated with the re- 
sponses was acceptable. 

Participating teachers received 
the surveys, consent letters, adminis- 
trator notification letter, survey admin- 
istration instructions, and a self-ad- 
dressed, postage-paid return enve- 
lope in October 2002. Surveys were 
administered at the beginning of the 
semester to minimize the potential 
influence of biology class material on 
students’ responses. The survey ad- 
ministration date was selected at the 
teacher’s discretion. All materials were 
to be returned by November 15, 2002. 
Reminder postcards were mailed to 
the non-responding teachers on No- 
vember 15, 2002, and were followed 
by reminder telephone calls on No- 
vember 22, 2002. Each completed 
survey Was assigned an order num- 
ber for data entry. 

Data were analyzed using SPSS 
version 11 for Windows. Means, stan- 
dard deviations, and frequencies were 
calculated for questions as appropri- 
ate. Significance was determined us- 
ing an alpha (q) level of 0.05 for all 
tests. ANOVA was used to compare 
means. Bonferroni post hoc tests were 
used to identify which means were 
different when the ANOVA indicated 


a difference among means. 
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TABLE 2. 


Percentage of lowa high school students identify- 


ing locations where food safety problems are most likely to 


occur (N=289) 


Location 


Food processors/manufacturing plants 


Restaurants 
Transportation 
Supermarkets 
Home 


Farm 


% 
75.8 
64.4 
58.1 
47.| 
40.5 
38.4 


*Column totals more than 100% because students could select more 


than one location. 


TABLE 3. 


Percentage of lowa high school students who were 


aware of common foodborne pathogens (N=288) 


Pathogen 


Salmonella 

E. coli O0157:H7 
Hepatitis A 
Trichinella 
Clostridium 
Listeria 


Campylobacter 


o%0 
90.7 
88.9 
83.7 
24.3 
14.2 
12.8 
48 


*Column totals more than 100% because students were asked to 


choose all that apply. 


A general linear model was used 
to determine influences on self-re- 
ported knowledge level, perceived 
likelihood of contracting a foodborne 
illness, and concern for illness from 
food products. Three separate bino- 
mial tests based on normal approxi- 
mation were used to determine if a 
difference was present for the per- 
ceived risk of illness at home versus 
school, school versus restaurants, and 
restaurants versus home. An @ of 
0.05/3 (or 0.017) was used for each 


of the three separate binomial tests 
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to achieve an © level of 0.05 for the 


overall ranking of the three locations. 


RESULTS AND 
DISCUSSION 


A total of 289 surveys were re- 
ceived from 12 schools. Demographic 
characteristics of the sample are pre- 
sented in Table 1. 

Participant ages ranged from 14 
to 18, with a mean age of 15.8 + .9. 


All four traditional high school grades, 
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freshman through senior, were rep- 
resented in the sample. A sample 
skewed toward sophomores (ages 15 
and 16) was expected because of the 
way the high school curriculum is 
designed. However, it was not antici- 
pated that seniors would represent 
such a large percentage (almost 19 
percent) of the sample. Two of the 
12 schools contributed 72.2% (n = 39) 
of the seniors, which may indicate 
that these were advanced biology 
classes. The sample was almost 
equally divided between male and 
female students. 

The mean self-reported know- 
ledge level was 3.9 + 1.2 of a pos- 
sible 7. Of the students surveyed, 
62.3% (n = 180) had received some 
food safety education in school and 
32.5% (n = 93) had worked or were 
currently working in a job that in- 
volved preparing or handling food. 

A regression analysis showed that 
foodservice employment was the only 
factor affecting the self-reported 
knowledge level. Students with 
foodservice experience reported be- 
ing more knowledgeable about food 
safety than students without any 


foodservice experience. 


Foodborne illness sources 


Students identified segments of 
the food production chain they 
thought might be a source of food 
safety problems (Table 2). More than 
75% of the students reported food 
processors/manufacturing plants as 
the most common point for problems 
to occur. Restaurants were the 
second most common, with 64.4%, 
followed by transportation (58.1%). 
The segments that students thought 
were least likely to cause food safety 
problems were the farm (38.4%) and 
home (40.5%). These results are con- 
sistent with the consumer attitudes 
reported by the Food Marketing In- 
stitute (FMI) (9) in that food manu- 
facturers/processors were the most 
commonly identified point for food 


safety problems, followed by restau- 





TABLE 4. 


High school students’ concern about foodborne 


illness from specific food products’ 


Food product 


Processed meats 
Ground beef 
Poultry 

Pork 

Eggs 

Raw vegetables 
Fresh fruits 


Baked goods 


Mean score? SD 


as 1.8 
a 1.6 
a" 1.6 
3.0° ie 
3.0° 1.7 
a 1.4 
‘> 1.4 
1.9° 1.3 


*Concern was ranked on a 7-point scale with | = Not at all concerned 


and 7 =Very concerned 


’Means with different letters were significant at P < 0.05. 


rants. However, students in this study 
selected these two segments more 
frequently than consumers in the FMI 
study and ranked home fifth on the 
ordered list of likely locations for food 
safety problems, compared with third 
in the FMI study (9). 

A small portion of the students 
(5.5%) chose “other” and wrote in an 
additional location, most commonly 
the school (3.8%, n = 11). Because 
the target population for this survey 
was high school students, “school” 
should have been included in the list 
of segments in the food production 
system where food safety problems 
might occur. 

Students’ awareness of common 
foodborne pathogens is reported in 
Table 3. The pathogens most familiar 
to students were Salmonella (90.7%), 
E. coli O157:H7 (88.9%), Hepatitis A 
(83.7%), and Trichinella (24.3%). Of 
the four pathogens most familiar to 
students, Salmonella was the only 
one identified by Mead et al. (75) as 
one of the five most prevalent illness- 
causing pathogens. It was not ex- 
pected that Trichinella would be fa- 
miliar to students because of its low 
prevalence (15). 

Clostridium (14.2%), Listeria 
(12.8%), and Campylobacter (4.8%) 


completed the ranking as the least 
familiar pathogens. Students’ low fam- 
iliarity with Listeria and Campylo- 
bacter identifies a need for additional 
education about common foodborne 
pathogens, as these two pathogens 
have become prevalent (6). If this 
study were conducted again, Norwalk 
and Norwalk-like viruses would be 
included because these are implicated 
in 66.6% of all foodborne illnesses 
(15). Botulism also would be in- 
cluded to evaluate students’ familiar- 
ity with this specific disease. 

Concern about becoming ill from 
eating certain food products was de- 
termined. Mean scores for each food 
category evaluated are reported in 
Table 4. Ground beef, pork, poultry, 
and processed meats received the 
highest concern scores, which were 
similar to eggs. The mean concern 
scores were low for the entire list of 
products (max. = 3.2 on a 7-point 
scale). 

Analysis of variance for the four 
meat product scores showed no dif- 
ference among scores. There also was 
no difference between scores for fresh 
fruits and for raw vegetables. Because 
no difference was present among the 


meat products or the fruits and veg- 
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etables, each student’s four meat 
product responses were averaged to 
provide a mean score for meat. An 
average of the scores for fruits and 
raw vegetables also was calculated. 

Analysis of variance for meat, 
eggs, fruits/vegetables, and baked 
goods scores showed no difference 
between the mean scores for meat 
and eggs, or between fruits/veg- 
etables and baked goods. Students 
were more concerned about becom- 
ing ill from eating meats and eggs 
than from eating fruits/vegetables or 
baked goods. Males were less con- 
cerned than females about getting ill 
from eating meat products. The con- 
cern about illness from meat prod- 
ucts increased as self-reported food 
safety knowledge increased. 

Results of pathogen awareness 
and specific product concern were 
not consistent. Campylobacter, the 
second most common cause of 
foodborne illness, is the most com- 
mon pathogen found in meat prod- 
ucts, specifically poultry, and was the 
least known to students. Listeria, one 
of the most common pathogens iso- 
lated from processed meat products, 
was the pathogen with which stu- 
dents were second least familiar. 
E. coli O157:H7, the pathogen 
second-most familiar to students, is 
becoming more prevalent in food- 


borne illness cases associated with 


raw vegetables and melons. 


Perceptions of food safety at 


home, school, and restaurants 


Students believe that they have 
the most control over the safety of 
food eaten at home, which they also 
believe is least likely to cause ill- 
ness (Table 5). Students think that 
illness is less likely to be caused by 
food handled at school than by food 
handled in restaurants, but they feel 
they have more control over the safety 
of restaurant food than of school food. 
Responses related to the perceived 
level of control appear appropriate 


for the setting, as consumers have a 
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: : greater impact on food safety in the 
TABLE 5. Importance of location on lowa high school ee ee ae ne eee Oe 
students’ perceptions of food PAS home than in restaurants as the 
result of greater food handling 

Frequency of sickness Control over food safety responsibility. Students can make 

from food handling more decisions about the food they 


eat in restaurants than about the food 


.b qc . 
Mean score’ SD Mean score SD they eat at school, which may 


; influence their perceptions about 
Home 4.3° 1.5 5.8° 1. enn 


food safety control. 


Restaurants 3.4° i 27" 1.5 : ; ; 43 
Students were presented with 


School 2 1.5 ‘ay 1.3 


three pairs of locations (home versus 


ar ; ; Ses . restaurant, home versus school, and 
°Means within columns with different letters are significantly different at estaurant, home versus school, anc 
P<0.05 restaurant versus school) and asked 


: ; to select the one location from each 
°A 7-point scale with | =Very common and 7 =Very Uncommon was 


; YF Sar : pair where they were at greater risk 
used for the question, “How common is it for people to get sick ie 

» of contracting a foodborne illness. As 
because of how food was handled? 


shown in Fig. 1, home is perceived 
‘A 7-point scale with | = No control and 7 = Complete control was 


used for the question, “How much control do you have over the safety 
nf followed by school and then restau- 
of the food you eat? 


rants. 


to be the least likely source of illness, 


A general linear model was used 
FIGURE |. Students’ perceived risk of becoming ill from eating at home, to determine if perceived control at 


restaurants, or schools each location, self-reported food 


safety knowledge, age, gender, prior 
Fase ve: Stil food safety education, or foodservice 
employment affected the perceived 
Home (16%) frequency of illness from food 
handled in each of the three locations 
(home, school, and restaurants). 
Gender had an effect on perceived 
risk at home (B = .363, P = .041), 
school (B = .343, P = .047), and res- 
taurants (B =.486, P = .003). More 
Home vs. Restaurant : 

females than males reported that it 
Home (13%) was common to get sick from food, 
School (84%) which is consistent with results of 
other studies (3, 14, 18, 27). It has 
been reported that males are greater 
risk takers than females, resulting in 
lower perceived risk of illness by 

males than females. 
Age affected perceived risk at 


school (B = .295, P= .002). As age 


School vs. Restaurant 


Restaurant (87%) ; idl | 
increased, students said they were less 
School (30%) : 


likely to get sick from food handled 
at school. Age may affect perceived 
risk of illness because of more train- 
ing at work, education, or personal 
experiences. However, this does not 
explain why age did not affect the 
perception of illness risk associated 


with home or restaurants. 


The current study shows the 
Restaurant (70%) : 


locations with which students are 
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most comfortable or confident in eat- 
ing food. Additional research is 
needed to better understand why 
students place more confidence in 
food eaten at home than food from 
restaurants or school and how these 
factors influence students’ food 
handling practices. 

Similar to previous adult con- 
sumer research, this study indicates 
a need for additional education for 
high school students to increase 
awareness of common foodborne 
pathogens and dangerous foodborne 
pathogens. The results of this study 
serve as a guide for student food 
safety education and training program 
development. These data show a 
need for more food safety education 


at an earlier age. However, education 


alone will not reduce food safety 


problems. As shown by Albrecht (7), 
the PR/HACCP Rule Evaluation Re- 
port (76), and Shiferaw et al. (18), 
consumers often are knowledgeable 
about food safety, but still practice 


unsafe behaviors. 


ACKNOWLEDGMENTS 


Funding for this study was pro- 
vided by the USDA Food Safety Con- 


sortium. 


REFERENCES 


1. Albrecht, J. A. 1995. Food safety 
knowledge and practices of con- 
sumers in the U.S.A. J. Consum. 
Stud. Home Econ. 19:1 19-134. 

. Altekruse, S. F, D. A. Street, S. M. 
Fein,andA.S. Levy. 1996. Consumer 
knowledge of foodborne microbial 
hazards and food handling practices. 
J. Food Prot. 59:287-294. 

. Altekruse, S. F, S. Yang, B. B. Timbo, 
and F.J.Angulo. 1999.A multi-state 
survey of consumer food-handling 
and food-consumption practices. 
Am. J. Prev. Med. 16:216—221. 


. Bruhn,C.M.,and H.G. Schutz. 1999. 


Consumer food safety knowledge 
and practices. J. Food Safety |9:73- 
87. 


. Bureau of Labor Statistics. 2000. 


Trends in youth employment: Data 
from the current population study. 
Availabie at: http://www.bls.gov/ 
opub/rylf/rylfhome.htm. Accessed 
18 February 2003. 


. Buzby, J. C. 2000. Economics of 


foodborne disease: Food and patho- 
gens. Available at: http://www.ers. 
usda.gov/Briefing/Foodborne Dis- 
ease/foodandpathogens.Accessed | 
February 2003. 


. Daniels,R.,B. Daniels, P Gilmet, and 


D. Noonan. 2001. Audits Interna- 
tional 2000 Home Food Safety 
Study Report. Available at: http:// 
www.audits.com/survey/ 
Al2170.pdf. Accessed 20 March 
2002. 


. Fein, S.B., C.T. Jordan Lin, and A. S. 


Levy. 1995. Foodborne illness: Per- 
ceptions, experience, and preven- 
tive behaviors in the United States. 
J. Food Prot. 58:1405-1411. 


. Food Marketing Institute. 2002. 


Trends in the United States: Con- 
sumer attitudes and the supermar- 
ket. Washington, D.C. 


. Food Safety and Inspection Service. 


2001. Draft assessment of the rela- 
tive risk to public health from 
foodborne Listeria monocytogenes 
among selected categories of ready- 
to-eat foods. Available at: http:// 
www.foodsafety.gov/~dms/ 
Imrisk.html.Accessed |2 June 2002. 


. Food Safety and Inspection Service. 


1998. Salmonella Enteritidis risk as- 
sessment: Shell eggs and egg prod- 
ucts. Available at: http://www.sis. 
usda.gov/ophs/risk/contents.htm. 
Accessed 20 February 2002. 


. Institute of Food Technologist’s 


Expert Panel on Food Safety and 
Nutrition. 1995. Scientific status 
summary, foodborne illness: Role 
of home food handling practices. 
Food Technol. 49:1 19-131. 


. Jones, T. F, and D. E. Gerber. 2001. 


Perceived etiology of foodborne ill- 
ness among public health person- 
nel. Emerg. Infect. Dis. 7:904—905. 


APRIL 2004 | 


. Klontz,K.C.,T. Babgaleh, S. Fein,and 


A. Levy. 1995. Prevalence of selected 
food consumption and preparation 
behaviors associated with increased 
risks of foodborne disease. |. Food 
Prot. 58:927—930. 


. Mead, P.S., L. Slutsker, V. Dietz, L. F. 


McCaig, J. S. Bresee, C. Shapiro, et 
al. 1999. Food-related illness and 
death in the United States. Emerg. 
Infect. Dis. 5:607—617. 


. PR/HACCP Rule Evaluation Report. 


2001. Changes in consumer know- 
ledge, behavior and confidence. 
Available at: http://www.fsis.usda. 
gov/oa/research/behavior_haccp. 
pdf.Accessed 8 July 2002. 


. Rimal, A., S. M. Fletcher, K. H. 


McWatters,S.K.Misra,and S.Deodhar. 
2001.Perceptions of food safety and 
changes in food consumptions hab- 
its: A consumer analysis. Internat. 
J. Consumer Studies. 25:43—52. 


. Shiferaw, B., S. Yang, P. Cieslak, 


D.Vugia, R. Marcus, |. Koehler, et al. 
2000. Prevalence of high-risk food 
consumption and food-handling 
practices among adults: A multistate 
survey, 1996 to 1997. ]. Food Prot. 
63:1538-1543. 


. Sparks, P, and R. Shepherd. 1994. 


Public perceptions of the potential 
hazards associated with food product- 
ion and food consumption: An em- 
pirical study. Risk Anal. |4:799-806. 


. United States Department of Agri- 


culture. 1997. A report to the Presi- 
dent—Food safety from farm to 
table: A National Food Safety 
Initiative. Available at: http://www. 
cfsan.fda.gov/~dms/fsreport.html. 
Accessed 13 August 2002. 


. Unklesbay, N.,J.Sneed,and R.Toma. 


1998. College students’ attitudes, 
practices and knowledge of food 
safety. J. Food Prot. 61:1 175-1180. 


. Williamson, D.M.,R.B.Gravani,and 


H.T. Lawless. 1992. Correlating food 
safety knowledge with home food- 
preparation practices. Food Technol. 
46:94-100. 


. Woodburn, M. J., and C. A. Raab. 


1997. Household food preparers’ 
food-safety knowledge and pract- 
ices following widely publicized 
outbreaks of foodborne illness. 
J. Food Prot. 60:1 105-1109. 


FOOD PROTECTION TRENDS 245 





Food Protection Trends, Vol. 24, No. 4, Pages 246-252 International Association for 
Copyright® 2004, International Association for Food Protection Food Protection, 
6200 Aurora Ave., Suite 200W, Des Moines, 1A 50322-2864 


Microbial Food Safety 
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SUMMARY 


Increased attention has been focused on fresh fruits and vegetables, especially raw or minimally 
processed, as a significant source of foodborne illness. Outbreaks have been linked to both conventionally 
and organically grown produce. This paper outlines the risks associated with fresh produce, common 
pathways of contamination, and current trends in organic agriculture. The primary objective was to 
determine whether the Canadian General Standards Board (CGSB) organic standard is consistent with 
the production of microbiologically safe produce and to examine the potential for the CGSB organic 
standard to include considerations for microbial food safety. This objective was achieved by examining 
information gaps between the US Food and Drug Administration on-farm food safety guidelines and the 
organic standard developed by the CGSB. This examination showed a significant degree of commonality 
and, in some cases, it was demonstrated that microbial food safety standards are achieved indirectly 
under organic production. The main difference between the US guidelines and the CGSB standard is the 
focus on the process rather than the safety of the final product and the lack of discussion of microbial 
considerations in the CGSB standard. Specific omissions include worker hygiene and recommendations 
for safe use of processing and irrigation water. The production of safe food is the responsibility of 
everyone in the farm-to-fork chain. With established relationships between growers and regulatory 
infrastructure, the CGSB organic standard would be an ideal vehicle for providing organic growers with 
information and guidelines on identifying and controlling microbial hazards on their produce. 


A peer-reviewed article 
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INTRODUCTION 


Organic agriculture has been 
described as the fastest growing sec- 
tor in the Canadian agri-food system, 
primarily as a result of growing con- 


sumer demand (6, 27, 32). This trend 
has also been seen in the United 
States and Europe (7). Part of this 
growing consumer demand can be 
ascribed to the perception of organic 
produce as “healthier” and “safer” 
than conventionally produced fruits 
and vegetables (8, 12), although 
there is little research to support the 
perception that organic products are 
safer or healthier than their conven- 
tional counterparts. Increasing num- 
bers of outbreaks associated with 
fresh produce have led to a closer 


examination of fruit and vegetable 


production systems. The Institute of 


Food Technologists Expert Report 
(13) identified organic agriculture as 


one of the emerging issues in food 


safety. The use of manure as the pri- 


mary source of fertilizer as well as a 
potential source of pathogens, along 
with the prohibition of bacteria-reduc- 
ing chemicals, were identified as con- 
cerns for future food safety issues. 
Gaps exist between current or- 
ganic standards, such as the Canadian 
General Standards Board (CGSB) or- 
ganic standard and specific on-farm 
food safety initiatives, such as the FDA 
on-farm food safety guidelines. The 
purpose of this paper was to outline 
the potential risks associated with 
fresh produce and common sources 
and causes of contamination, as well 
as to examine whether organic pro- 
duction standards such as the CGSB 
organic standard are consistent with 
the production of microbiologically- 
safe produce. Established organic 
standards have the potential to in- 
clude food safety considerations. The 
current role of organic certifying bod- 
ies in standardizing food production 
processes may be further utilized to 
deliver food safety messages to the 


organic agriculture community. This 


paper includes a discussion of the 
potential of the CGSB organic stan- 
dard to include microbial food safety 
considerations such as those outlined 
in the FDA on-farm food safety guide- 
lines. The identification of gaps be- 
tween organic production ideology 
and food safety standards will pro- 
vide a framework for future safe food 
production initiatives in alternative 


food production systems. 


ORGANIC 
AGRICULTURE IN 
CANADA 

Organic retail sales in Canada 
in 1999 accounted for one per cent 
of total sales (27). This is a direct re- 


sult of growing consumer demand, 


estimated as increasing at a rate of 


25 per cent per year in North America 
and 40 per cent per year in Europe 
(7). The organic industry itself has 
ascribed this increase to growing con- 
sumer concern over the human health 
and environmental effects of genetic 
engineering and chemical pesticides 
associated with food production (7). 

Concern for environmental issues 
has increased dramatically since the 
1980s, and Canadian consumers have 
consistently identified pesticides as 
one of their top food safety concerns 
(6). Food has cultural and social over- 
tones, and food choices have become 
more and more influenced by con- 
sumer values (9). 

A direct result of increasing con- 
sumer demand for organic food is that 
organic products are becoming more 
mainstream and more widely avail- 
able in larger supermarkets rather 
than in specialty markets alone (8). 
Loblaw’s, a Canadian retailer, has in- 
troduced a line of President’s Choice 
certified organic products (74). The 
organic industry claims that their 
products, positioned as premium 
products, offer assurances of environ- 
mental quality, safety and nutritional 
value that conventional farmers can- 


not provide (5). 
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Survey data have indicated that 
18 percent of Canadians buy them on 
a regular basis and 22 per cent buy 
them occasionally (8). Studies that 
examine why consumers buy organic 
produce have shown that the top 
reason for both North American and 
European consumers is that organic 
food is perceived as “healthier” (8, 9, 
11, 12). Other advantages of organic 
farming cited by consumers included 
better taste and quality, higher nutri- 
tional value, benefits for the environ- 
ment, greater safety, and “more natu- 
ral” (6, 11; 12, 25). When asked 
which foods in the grocery store were 
the safest, US consumers rated “natu- 
ral” and organic foods highest and 
irradiated foods lowest (6). Studies 
by both CFM&Z (6) and Hutchins and 
Greenhalgh (77) found that consum- 
ers have littke understanding of the 
term “organic.” The use of terms such 
as “safer” and “healthier” are an indi- 
cation of consumer oversimplification 
of agricultural food safety issues. 
These generalities are not separated 
to specify whether the consumer is 
referring to perceived microbial or 
chemical risks. This lack of under- 
standing is further revealed in the 
survey by Hutchins and Greenhalgh 
(11), in which all respondents stated 
that organic foods were “produced 
without chemicals.” Another common 
reply was that organic foods were 
more “natural,” indicating poor 
understanding of the complexity of 
both organic and traditional agricul- 
ture systems. 

There is little research to support 
the perception that organic products 
are safer than their conventional 
counterparts (70). However, increas- 
ing outbreaks associated with fresh 
produce have led to a closer exami- 
nation of fruit and vegetable farming 
practices. In response to increased 
concern over the safety of fresh pro- 
duce, regulators and several producer 
groups have developed on-farm food 
safety guidelines and programs for 


fresh fruit and vegetable production. 
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Among those with such plans are the, 
US Food and Drug Administration 
(25), the Canadian Horticultural 
Council (CHC) (4), and the Ontario 
Greenhouse Vegetable Growers 
(OGVG) (15). The CHC and OGVG 
have based their programs on the 
FDA guidelines. The OGVG program 
also includes microbial sampling to 
validate the effectiveness of food 
safety processes. The FDA guidelines 
are comprehensive and focus on 
identifying broad microbial hazards 
in common areas of concem and roCc- 
ommending good agricultural and 
management practices for reducing 
risk of microbial contamination in 
fresh produce. 

In Canada, the Canadian General 
Standards Board (CGSB) has pub- 
lished a set of guidelines for organic 
production (3). The standard was 
written to establish a baseline amongst 
various organic certification groups 
and can be used during inspection to 
ensure that the certification of prod- 
ucts as organic meets the same mini- 
mum standard across Canada. 
Through the creation of a national 
standard, a line of communication 
has been established between the 
CGSB and the organic farming com- 
munity. The organic standards in their 
current form are not designed to 
convey food safety messages. The 
current structure of the CGSB may, 
however, provide a venue for bridg- 
ing the gap between organic produc- 
tion methods and on-farm food safety 


standards. 


RISKS ASSOCIATED 

WITH FRESH PRODUCE 
The health benefits of a diet rich 

in fresh fruit and vegetables are well 


known (19) and Canadian produce 


has long been recognized for its safety 


and quality. This is evident by the 
increase in per capita consumption 
of fresh fruits and vegetables in 
Canada and the United States in the 


past decade (20, 25). Major contrib- 
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uting factors to this increase include 
improvements in agronomic practices, 
processing, preservation and distribu- 
tion, all of which have enabled the 
industry to supply high quality fresh 
fruits and vegetables all year long 
(20). Public health efforts in the US 
and Canada have also focused on 
increasing consumption of fresh fruits 
and vegetables with their “five-a-day” 
campaigns (4). This type of initiative 
reiterates national health officials’ 
commitment to the promotion of fresh 
fruits and vegetables. 

Traditionally, animal products 
have been identified as the most com- 
mon vehicles of foodborne illness. 
However, the number of reported 
outbreaks associated with fresh fruits 
and vegetables, such as E. coli O157: 
H7 in leaf lettuce and Salmonella spp. 
in tomatoes and cantaloupe (2), has 
increased dramatically over recent 
years (2, 17, 22). As a result, increas- 
ing attention is now being focused 
on the fresh fruit and vegetable sec- 
tor, especially raw or minimally pro- 
cessed vegetables, as a significant 
source of foodborne illness (2, 23, 
25). Media attention and consumer 
concern over foodborne illness asso- 
ciated with fresh produce are also in- 
creasing (17). For fresh fruits and veg- 
etables eaten raw, there is no treat- 
ment that can be relied on to sub- 
stantially reduce the numbers of con- 
taminating microorganisms; washing 
with antimicrobial compounds, while 
important, often brings about only a 


relatively small reduction (78). 


Along with changing patterns of 


consumption of fresh produce, the 
epidemiology of foodborne disease 
is also changing (2). Industry changes 
that have improved consumer access 
to fresh produce have also increased 
the geographical distribution and in- 
cidence of foodborne illness. Food 
now reaches consumers through 
longer chains of production, increas- 
ing the number of potential points 
for contamination along the produc- 
tion chain (2). A number of new 


pathogens has emerged over the past 
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20 years, most of which have animal 
reservoirs although they do not cause 
illness in animals. Many of these 
pathogens are relatively resistant to 
heat, acid, and antimicrobials, which, 
combined with low infective doses, 
makes the pathogens difficult to con- 
trol (22). Minimal cooking and pro- 
cessing methods common for fresh 
vegetables may be inadequate to re- 
duce microbial contamination so as 


to prevent infection (22). 


PATHOGEN PATHWAYS 


Investigations of outbreaks of 
foodborne disease associated with the 
consumption of fresh produce have 
indicated that contamination often 
occurs early in the production chain 
rather than just before consumption 
by the consumer (7). Such outbreaks 
are caused by a number of different 
pathogens from a variety of sources. 
Pathogens such as Listeria mono- 
cytogenes, Clostridium botulinum and 
Bacillus cereus are present naturally 
in the soil and are common on fresh 
produce (7). Produce becomes con- 
taminated primarily through the use 
of raw or improperly composted 
manure or contaminated irrigation 
and wash water (7, 22). Contact with 
domestic or wild mammals, reptiles, 
fowl, and/or insects that may enter 
the field is another potential source 
of contamination, as is contact with 
unpasteurized products of animal 
origin (7, 73). Surfaces, including 
human hands that contact produce, 
represent potential points of contami- 
nation throughout the farm-to-fork 
system of growing, harvesting, pack- 
ing, processing and shipping. Reduc- 
tion in the risk of human illness can 
therefore be achieved only by con- 
trolling these points of contamination 
in the production chain, from the field 
through to the consumer. 

Maintaining control over the en- 
tire farm-to-fork food production pro- 
cess is vital for avoiding the recall 
campaigns, adverse publicity and loss 


of sales that can result from an out- 





TABLE |. 


Summary of gaps between FDA food safety guidelines and CGSB organic standards 


Main areas of concern 
for food safety 


FDA Food Safety Guidelines CGSB organic standards 


Water -Guidelines for irrigation and 


processing water (wash water) 


-Guidelines for irrigation 
water only 


Manure -Recommends using only aged 


or composted manure in fall 
with cover crop 


-Recommends composted 
manure only if not organic 
and 4 month preharvest interval 


Worker Health 
and Hygiene 


-Guidelines for training, monitoring 
and handling worker hygiene, 
health and illness 


-Not addressed 


Equipment sanitation -Guidelines on sanitation procedures, 


monitoring and documentation 


-Addressed indirectly with 
focus on chemical contamination 


Transportation -Guidelines for hygiene of -Addresses good sanitation 


practices but does not include 
specific practices for 


transportation workers, sanitation 
of trucks and containers, proper 
handling to maintain integrity 

of packaging, and proper 
temperatures to prevent spoilage 


microbiological risks such 
as temperature control 


Traceback -Recommends identification and 


documentation of produce 


-Extensive audit and tracking 
protocols 


distribution pathways 


break of foodborne illness associated 
with a specific product (75). A pre- 
ventive approach by industry to con- 
trol contamination of their product is 
a greater safeguard for the health and 
safety of consumers than the reactive 
measures regulatory agencies are 
forced to take after problems arise. 
All sectors of the food industry 
have a responsibility in ensuring food 
safety. The stability of local, national 
and international markets depends on 
consumer confidence and buying 
patterns (75). Processors and retail- 
ers are demanding food safety assur- 
ances from their suppliers, thus cre- 
ating tremendous upstream demand 
for effective pathogen and chemical 
contamination control strategies. 
Food service and processing indus- 
tries have been making significant 
advances through application of the 
Hazard Analysis Critical Control Point 
(HACCP) approach to food safety 


(16). HACCP programs are now be- 


ing used in various sectors of the food 
industry. 

HACCP is a system of food safety 
control based on a systematic ap- 
proach to the identification and as- 
sessment of hazards associated with 
food operations and the definition of 
means for their control (27). The US 
Food and Drug Administration (US 
FDA) has suggested that because criti- 
cal control points are, at this point, 
unachievable, a true HACCP system 
is too rigid for the farm (26). How- 
ever, HACCP principles have helped 
to guide the development of on-farm 
food safety programs by directing risk 
assessments and establishing points 
of control where good agricultural 
practices are applied. 

In response to the increased risk 
of foodborne illness from fresh fruits 
and vegetables, the US FDA in 1998 
(25) published a document on the 
safe production and processing of 


fresh produce. According to the FDA, 
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this guide was intended to further en- 
hance produce safety by providing 
farmers and processors with practi- 
cal steps to reduce the possibility of 
microbial contamination in their 
crops. The FDA guidelines are vol- 
untary and focus on five main areas 
of concern: 
® water quality, including con- 
siderations for surface and 
ground water sources, irriga- 
tion water and guidelines for 
water testing; 
manure and municipal 
biosolids, which includes rec- 
ommendations for the safe 
and proper handling of these 
materials to minimize micro- 
bial hazards; 
worker hygiene, including 
sources of contamination and 
guidelines for handwashing, 
training and sanitation; 
guidelines for field, facility 


and transport sanitation, 


FOOD PROTECTION TRENDS 249 





identification of potential haz- 
ards and considerations for 
their control; and, 

e an examination of traceback 


systems. 


IDENTIFYING THE GAPS 
BETWEEN THE CGSB 
ORGANIC STANDARDS 
AND FDA GUIDELINES 


The CGSB organic standards are 
a comprehensive set of standards 
covering all aspects of the farm op- 
eration. Although the standards are 
mandatory for organic certification, 
there are several certifying bodies 
within Canada, and details on specific 
requirements for certification vary be- 
tween bodies. The FDA guidelines 
which are voluntary, cover micobial 
considerations at every stage in the 
farm operation but do not cover other 
topics such as the safe use of agricul- 
tural chemicals. These topics are usu- 
ally included under Good Agricul- 
tural Practices (GAP), and many on- 
farm food safety programs such as the 
CHC program include such GAPs. 
Both the FDA guidelines and CGSB 
standards are based on several guid- 
ing principles, but the principles 
themselves are significantly different. 
Organic principles are based upon 
minimizing impact to the environ- 
ment and maintaining integrity of 
organic products. The FDA guide- 
lines focus on preventing contamina- 
tion through the use of good agricul- 
tural practices and appropriate man- 
agement. Organic advocates claim 
that their rigorous standards indirectly 
control microbial contamination 
through strict adherence to good 
agricultural practices in order to pre- 
vent contamination from non-organic 
chemicals or products. The CGSB 
organic standard was assessed using 
the FDA’s main areas of concern 
listed above. A summary of the com- 


parison is provided in Table 1. 
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Water 


The FDA guidelines cover use of 
both irrigation water and processing 
water such as wash water. In com- 
parison, the CGSB organic standards 
address irrigation water only. Quality 
of irrigation water used in organic 
agriculture must be monitored; how- 
ever, the focus is on prohibited sub- 
stances such as chemicals rather than 
microbial pathogens. Processing and 
irrigation water can be a potential 
source of pathogens (77). This gap 
between the FDA guidelines and CGSB 
standards has the potential to create 
an elevated level of risk if organic 
farmers are not aware of this food 


safety concern. 


Manure and municipal biosolids 


Animal manure and human fe- 
cal material represent a significant 
source of potential foodborne patho- 
gens. The FDA guidelines provide 
recommendations and restrictions on 
the use, handling and application of 
raw and composted manure and 
biosolids to reduce the risk of con- 
tamination. The guidelines also pro- 
vide considerations for nearby live- 
stock. 

The CGSB organic standard has 
similar recommendations on 
composting manure and safe timing 
for manure application. The CGSB 
standard prohibits the use of munici- 
pal biosolids and raw manure that is 
not from an organic source. However, 
recommendations for organically pro- 
duced raw manure (produced by or- 
ganic livestock ideally from the same 
farm) are not as strict as the raw ma- 
nure recommendations by the FDA. 
More specifically, the CGSB standard 
recommends a preharvest interval of 
four months except when used on 
known nitrate accumulators. On such 
crops the CGSB organic standard 
states that manure should not be ap- 
plied less than four months before 
planting. The FDA guidelines recom- 


mend against the use of raw manure 
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on produce fields during the grow- 
ing season prior to harvest and for 
fresh produce crops that are harvested 
throughout most of the year. Recom- 
mendations for use include post-har- 
vest application and application with 
fall cover crop. The CGSB organic 
standard does not provide recommen- 
dations for locating livestock in rela- 
tion to horticultural crops. Whereas 


the US National Organic Program (24) 


has requirements for manure appli- 


cation and composting, Canada has 
only recommendations. 

The potential of manure to con- 
tain pathogens and contaminate a 
crop is a risk that exists for both 
organic and conventional agriculture. 
The FDA guidelines provide a re- 
duced risk by minimizing the window 
of opportunity for contamination. By 
ascribing to the guidelines that are 
geared to improving food safety, the 
CGSB could reduce the potential for 
contamination on organic farms and 
better protect public health and the 
industry from the hardships that can 


accompany product recalls. 


Worker health and hygiene 


The FDA guidelines recognize 
the importance of farm workers as a 
vector for transmission of bacterial 
and viral pathogens. Guidelines are 
set for monitoring and handling 
worker health and illness, and for 
providing worker training programs, 
with additional considerations for 
customer-pick operations and road 
side stands. These issues are not ad- 
dressed in the CGSB organic stan- 


dards. 


Sanitation: facilities, field, 
packing facilities 


Both the US and Canada have 
laws regulating sanitation of facilities. 
The FDA guidelines provide further 
recommendations on providing 
accessible, adequate, and clean hand- 
washing and toilet facilities with 


adequate sewage disposal. The docu- 





ment addresses proper sanitation and 
use of all equipment, containers, ar- 
eas and facility management as well 
as pest control and temperature con- 
trol to prevent spoilage. The CGSB 
organic standards cover most of these 
issues indirectly. Sanitation of all con- 
tainers and equipment is required; 
however, the main focus is on pre- 
venting contamination by prohibited 
substances such as chemical or non- 
organic residues. Good overall sani- 
tation is recommended to prevent 
infestation by pests and maintain or- 
ganic integrity. 

The CGSB documentation does 
not fully address sanitation issues, but 
has the potential to incorporate the 
food safety initiative put forward by 
the FDA. Monitoring programs have 
been established for the Canadian 
Horticultural Council (4), and the 
Ontario Greenhouse Vegetable Grow- 
ers (OGVG), which provide check- 
lists to ensure that proper worker 
sanitation facilities are present. Or- 
ganic certifiers, already visiting farms, 
could incorporate these checks into 
their tasks. By using an existing rela- 
tionship to communicate food safety 
issues the process is simplified and 
may improve the success of commu- 
nicating on-farm food safety mes- 


sages. 


Transportation 


FDA guidelines for transportation 
include hygiene of transportation 
workers, sanitation of trucks and con- 
tainers, proper handling to maintain 
integrity of packaging, and proper 
temperatures to prevent spoilage. 


The CGSB organic standards state that 


transport facilities must be free of 


(pests vertebrate and invertebrate) 
and of non-organic produce residues 
through the use of appropriate main- 
tenance and sanitation. As with sani- 
tation, worker hygiene considerations 
are not included in the CGSB organic 
standards. Proper sanitation practices 
will achieve a reduction in microbial 
risk; however this is not a direct goal, 


as there is no mention of microbial 


hazards or contamination. The CGSB 
organic standards do not address tem- 
perature control, an important aspect 
of controlling bacterial growth. While 
addressing concerns regarding the 
sanitation of transport facilities, the 
opportunity exists for the CGSB stan- 
dards to encourage microbiological 


food safety practices. 


Traceback 


The ability to identify and track 
product back to its source is des- 
cribed in the FDA guidelines as 
extremely useful in identifying and 
eliminating dangerous pathways. 
These guidelines provide an over- 
view of the traceback process and 
recommendations for instituting an 
effective traceback system. Organic 


certifiers also require significant record 


keeping and an audit trail as part of 


their system. These systems are man- 


datory and rigorous. 


CONCLUSIONS 


Surveillance data show that fresh 
fruits and vegetables, produced either 
conventionally or organically, are 
common vehicles for the transmission 
of foodborne disease. Certification as 
organic does not require that the 
grower use production practices that 
will eliminate, reduce or control the 
presence of pathogenic microorgan- 
isms. The CGSB standard for organic 
agriculture is to become the minimum 
standard enforced by the various 
third-party organic certifiers. Comp- 
arison of the CGSB standards to FDA’s 
on-farm food safety guidelines shows 
a significant degree of commonality. 
Manure management, water sources 
and other common sources of patho- 
gens are routinely assessed and con- 
trolled through the organic inspec- 
tion/certification process. In some 
cases, microbial food safety standards 
are obtained indirectly; however, the 
CGSB organic standards focus on the 
process rather than the safety of the 


final product, and microbial consid- 
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erations are not discussed. Through 


the identification of gaps that exist 


between the two initiatives, efforts 
can be made to establish a coordi- 
nated on-farm food safety effort. 
The production of safe fruits and 
vegetables can be achieved only 
through a coordinated effort at all 
points along the farm-to-fork chain. 
Since food production begins at the 
farm, it is the responsibility of all 
primary producers, organic and con- 
ventional, to take efforts to minimize 
microbial risks on their products 
Because organic growers already have 
a certification and inspection system, 
the CGSB organic standards could be 
expanded to better incorporate food 
safety concerns. Specific additions 
could include ensuring adequate fa- 
cilities and training to ensure worker 
hygiene and recommendations for 
processing and maintaining process- 
ing water quality. The documentation 
requirements and monitoring and 
regulation of high-risk inputs give 
organic growers a head start over 
conventional growers who may be 
trying to implement an on-farm food 
safety system. Because established 
relationships between growers and 
regulatory infrastructure are already 
in place, the CGSB organic standard 
would be an ideal vehicle for provid- 
ing organic growers with direct infor- 
mation and guidelines on identifying 
and controlling microbial hazards on 


their pre duce. 
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SUMMARY 


This study compared manual shaking with mechanical stomaching for preparing ground meats 
for microbiological analysis. Manual shaking is simple and inexpensive compared to use of a 
mechanical stomacher. However, it may not sufficiently homogenize a sample to allow for accurate 
detection (qualitative methods) or quantitation of particular microbes or microbial groups. 
Packages of ground beef (n = 38) and poultry (n = 37) were purchased from a local market. 
Using a split-plot experimental design, 25-g samples of each package were prepared by mechanical 
stomaching and manual shaking for enumeration of Escherichia coli by use of the Petrifilm E. coli/ 
coliform count plate method. Statistical analysis using the Mixed procedure (SAS, version 8) 
showed that the two sample preparation methods were not interchangeable (P = 0.0058). 
In terms of E. coli recovery, ground beef and ground poultry were almost significantly different 
(P = 0.085), but there was no statistically significant interaction between sample preparation 
method and type of ground meat. Manual shaking cannot be used instead of mechanical stomaching 
for ground meat sample preparation. 
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TABLE |. 


Frequency distribution for presumptive E. coli counts (log CFU per g of sample 


homogenate) obtained for ground beef and poultry following preparation by mechanical 


stomaching and manual shaking 


Number of 
presumptive 


E. coli Stomach 


< DL* 25 25 


DL-0.9 5 6 
1.0-1.9 8 
2.0 — 2.9 0 
> 3.0 0 


n 38 38 
Mean** 0.7 0.7 
Std. Devn. 0.4 0.3 


Ground Beef 
Prepared by 
Shake 


Ground Poultry 
Prepared by 
Stomach Shake 


14 19 


*Detection limit was 5 CFU per g of homogenate. 


*** When no colonies were detected, a value of 0.5 was assigned. 


INTRODUCTION 


fo conduct accurate qualitative 
or quantitative analyses for bacteria 
in food, it is important to take repre- 
sentative samples and ensure that any 
sub-samples transferred to bacterio- 
logical media are representative. The 
sample may be rinsed with a diluent, 
which is then used to inoculate the 
detection/enumeration medium. 
However, rinsing the sample may not 
remove all of the bacteria from the 
food, resulting in underestimation of 
bacterial numbers or failure to deter- 
mine that bacteria are present. This 
problem can be reduced by homog- 
enizing the sample so that bacteria 
attached to small particles are trans- 
ferred to the medium via pipet. 

Common techniques for homog- 
enizing food samples include me- 
chanical blending and mechanical 
stomaching. Mechanical stomaching 
is acommonly recommended method 
(1, 2) that is often used instead of 
blending to avoid broken/leaking 
blender jars and heating of the sample 


as the result of blending. To stomach 
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a sample, a plastic bag holding the 
sample and diluent is hung into the 
stomacher, the machine is closed, and 
piston-driven paddles then pummel 
the sample bag for a pre-determined 
time. Soft food samples such as 
ground meats are converted to a 
slurry. Some drawbacks of the 
stomaching method are the high cost 
of the stomacher and the danger of 
hard food particulates puncturing the 
sampling bag, resulting in a lost 
sample and, possibly, dangerous con- 
tamination of the laboratory. In situ- 
ations in which there are several tech- 
nicians, numerous samples to ana- 
lyze, and only one stomacher, 
stomaching of samples can slow 
analyses. 

Recently a meat processor who 
was confronted with this situation 
asked the corresponding author if 
manual shaking of ground meat 
samples was a valid way to prepare 
sample homogenates and thus im- 
prove analytical efficiency. In re- 
sponse to the processor's query, the 
present study evaluated the results of 


manual shaking of ground meat 
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Total 
Prepared by 


Stomach Shake 


39 44 
12 13 
2\ 15 
| 2 
2 


75 
0.8 
0.6 


sample and diluent in a stomacher 
bag prior to microbiological analysis. 
Analysis of E. coli was chosen for 
the comparison with mechanical 
stomaching because this organism is 
not always present in ground meats 
(thus allowing a useful qualitative 
comparison) and because it is com- 
monly used quantitatively as an indi- 
cator of meat processing hygiene 
(making quantitative comparison ap- 


propriate). 


MATERIALS 
AND METHODS 


Over a 5-month period, packages 
of ground meat were obtained from 
a local grocery store and transported 
within 15 minutes to the laboratory, 
where they were refrigerated at 5°C 
until analysis. The packages con- 
tained ground beef (n = 38) or ground 
chicken or turkey (n = 37). Analyses 
were done within one day of the sell 
by date. 

Each package of ground meat 


was opened by sanitizing the outside 





TABLE 2. 


Frequency distribution for difference in presump- 


tive E. coli counts (log CFU per g of sample homogenate) 
obtained for ground beef and poultry following preparation by 
mechanical stomaching and manual shaking. Value for shaken 
sample was subtracted from value for stomached sample 


Difference in 
presumptive 


E. coli 


-1.0-—-0.5 
-0.4 — -0.1 
0 


of the packaging film with 70% (v/v) 
ethanol and then cutting the film with 
previously sanitized scissors. Two 
representative 25-gram samples were 
randomly taken from each package, 
using a sterile spatula. Each sample 
was placed into a sterile filter bag 
(Fisher Scientific, Itasca, IL) and 225 
ml of Butterfield’s Phosphate Diluent 
(BPD; International Bio Products, 
Redmond, WA) was added. The first 
sample from each product was ho- 
mogenized for 2 minutes in a 
stomacher (Seward Stomacher 400 
Model, Fisher Scientific) at normal 
speed, and the second sample was 
manually shaken in a 90° are of ap- 
proximately 30 cm for 2 minutes. 
Further dilutions of each sample were 
made in BPD. The initial and subse- 
quent dilutions were plated in dupli- 
cate on Petrifilm E. coli/Coliform count 
plates (3M Microbiology Products, St. 
Paul, MN). Following incubation at 
35°C for 48 hours, blue colonies with 
associated gas were counted and the 
log Colony-Forming Units (CFU) per 


gram was calculated for each sample. 


Ground Beef 


Ground Poultry Total 


A representative colony of presump- 
tive E. colifrom each positive sample 
was streaked to purity on Brain Heart 
Infusion agar (Difco, Becton- 
Dickinson, Mansfield, MA) and incu- 
bated for 24 hours at 35°C. A resulting 
colony was tested for cell morphol- 
ogy, gram stain reaction, oxidase re- 
action, colony characteristics on 
Levine-EMB agar (Difco), and bio- 
chemical profile (API 20E, bioMérieux, 
Hazelwood, MO). Throughout the 
study, the isolate confirmation rate 
was 95.2% (94.8% for isolates from 
stomached samples and 95.7% for 


isolates from shaken samples). 


STATISTICAL ANALYSIS 


Data from the split-plot experi- 
mental design (3) were analyzed 
using the Mixed procedure of SAS 
(SAS version 8, SAS Institute, Inc., 
Cary, NC). The whole unit was the 
package and the factor was the type 
of product (beef or poultry). There 


were 38 packages of beef and 37 
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packages of poultry, resulting in one 
degree of freedom for product type 
and 73 degrees of freedom for the 
whole plot error due to variation 
among the packages. The subplot 
units were the two 25-gram samples 
per package and the treatment was 
the preparation method (stomached 
or shaken). Thus, there was one de- 
gree of freedom each for preparation 
method and the interaction of prod- 
uct type and preparation method, and 
73 degrees of freedom for the subplot 
error due to variation among the 
samples within the packages. The 
response variable was on the log 
scale so that the distribution was 
approximately normal. When no pre- 
sumptive E. coli were detected, a 
value of 0.5 log CFU/g was assigned 
\ significance level of 0.05 was used. 
Thus, a difference in results was con- 
sidered statistically significant if the 


P value was < 0.05. 


RESULTS 
AND DISCUSSION 


Frequency distributions for log 
CFU/g of presumptive EF. coli in 
ground beef and poultry are shown 
in Table 1, along with a frequency 
distribution for the difference in log 
CFU/g between the two sample 


preparation methods (Table 2). We 


> 


found that 34% of ground beef 
samples contained presumptive 
E. coli, regardless of the sample 
preparation method, compared to 
19% and 62% of ground poultry 
samples prepared by shaking and 
stomaching, respectively. These re- 
sults suggest that direct or indirect 
fecal contamination of beef or poul 
try is fairly common during dressing, 
fabrication, grinding and/or packag- 
ing. If temperature abuse occurred 
during processing or distribution, 
growth of presumptive E. coli may 
also have occurred, thereby increas- 
ing the likelihood of detection. It also 
appears that presumptive E. coli is 


more likely to be present, and to be 
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TABLE 3. 


Statistical analysis (proc Mixed on SAS software) of data from analysis of ground beef 


and poultry for numbers of presumptive E. coli after sample preparation by manual shaking or 


mechanical stomaching 


Numerator 


Degrees of 


Freedom 


Product 
Type 


Preparation 
Method 


Product type 
x Prep. method 


present at higher levels, in ground 
poultry than in ground beef. 
Qualitative results (presence/ab- 
sence of presumptive E. coli) follow- 
ing the two sample preparation meth- 
ods were the same for 78% of ground 
beef and 62% of ground poultry 
samples. For ground beef, the two 
sample preparation methods often 
yielded equivalent numbers of pre- 
sumptive EF. coli (24 of 38 samples, 
Table 2); larger numbers were ob- 
tained after stomaching for 8 samples 
and after shaking for 6 samples. The 
difference between the two methods 
exceeded 0.5 log CFU/g five times 
when stomaching yielded higher 
numbers, but only once when shak- 
ing yielded higher numbers. Differ- 
ences between the two methods were 
more frequent for ground poultry. A 
total of 13 samples showed no differ- 
ence between methods, while 17 
samples yielded higher results after 
stomaching, compared to 7 samples 
yielding higher numbers after shak- 
ing. The difference between the two 
methods never exceeded 0.5 log CFU 
Statistical analysis (Table 3) 


showed a small but statistically 
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Denominator 
Degrees of 


Freedom 


73 


73 


significant difference between the 
two sample preparation methods 
(P = 0.0058). Greater numbers of 
presumptive E. coli were detected 
following stomaching than after 
shaking. Although presumptive E. coli 
were detected more often on ground 
poultry than on ground beef, there 
was only weak evidence of a differ- 
ence when the two product types 
were directly compared (P = 0.085). 
There was no significant interaction 
between product type and sample 
preparation method (P = 0.86). That 
is, the difference between the sample 


preparation methods applied to both 


ground beef and ground poultry. 


Moreover, the variance components 
were (0.223 for the whole plots and 
0.0337 for the subplots, indicating a 
larger variation among the packages 
than among the samples within the 
packages. 

The results suggest that manual 
shaking either does not detach cells 
from meat particles or does not sub- 
divide ground meat into particles small 
enough to be pipetted to the plating 
medium. Manual compression of the 
meat inside the sample bag after 


diluent addition may have increased 
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F value P value 


3.04 0.085 


8.07 0.0058 


0.03 0.86 


the number of presumptive E. coli 
cells recovered, but this procedure is 
likely to vary greatly among techni- 
cians and would be difficult to stan- 
dardize. Thus, it was not done in the 
present study. In summary, our re- 
sults clearly show that manual shak- 
ing is not a valid substitute for me- 
chanical stomaching in the prepara- 
tion of raw ground meat samples for 


microbiological analysis. 
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Warren S. Clark, Jr. 
Michelle Clark 
Dean O. Cliver 
Larry Cohen 
Christina E. Collins 
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Randall Daggs 
Michelle D. Danyluk 
P. Michael Davidson 
Ed Donnell 

Joseph Donnelly 
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Michael P. Doyle 
Peter Esko 
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Albert Espinoza 
Jeffrey M. Farber 
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Eugene Frey 

Joe Furuike 

Ryan Galasso 
Santos Garcia-Alvarado 
Donna M. Garren 
Ifigenia Geomaras 
Kathleen A. Glass 
David A. Golden 
Leon G. M. Gorris 
Richard F. Graham 
Jack Guzewich 
Paul A. Hall 

Paul Ham 

Linda J. Harris 
Mark A. Harrison 
Alice A. Haverland 
Harry Haverland 
Brian K. Heldt 
Norma L. Heredia 
Manuela Hernandez-Herrero 
Jarwin D. Hester 
Virginia N. Hillers 
Deborah L. Hoyt 
William T. Huntley 
Michael Hutchison 
Kenji Isshiki 
LeeAnne Jackson 
Sue Jewell 
Jennifer L. Johnson 
Beth M. Johnson 
Pat Johnson 

Susan M. Jones 
Giselle Julien-Davis 
Fumiko Kasuga 
Mary A. Kegel 
Joo-Sung Kim 
Melvin N. Kramer 
Glen Kurtz 
William LaGrange 
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Vickie Lewandowski 
Ricardo Fabian Luna 
Elizabeth A. MacDougall 
Douglas L. Marshall 
Jennifer R. Mayhall 
Shelagh McDonagh 
Tom McMeekin 

Lynn McMullen 
Indaue G. Mello 
Ronald Miller 

Cecil D. Mitchell 
Hye-Kyung Moon 
Roberta A. Morales 
Lydia Mota De La Garza 
Gordon C. Mowat 
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Gail E. Murray 
Gabriela Najera-Sanchez 
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M. Nazarowec-White 
Ranzell Nickelson II 
Jun Nishibu 
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Uzor Nwoko 
Kathleen O’Donnell 
David K. Park 

J. Douglas Park 
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Charles Price 
Kenneth R. Priest 
Gale Prince 
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Kailash S. Purohit 
Vincent J. Radke 

K. T. Rajkowski 
Agustin M. Ramos Piza 
Joan C. Redder 
Fred Reimers 
Michael S. Ryan 
Michael L. Rybolt 
Hidetoshi Sakai 
Robert L. Sanders 
Allen R. Sayler 

Bill Schneider 
Thomas L. Schwarz 
Jenny Scott 

Gail C. Seed 
Shlomo Sela 
Manan Sharma 
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Peter J. Slade 
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Joseph M. Smucker 
O. Peter Snyder 
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Hong Liong Tan 
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Fred Weber 
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International Association for 


Food Protection, 


The above list represents individual contributors to the Association Foundation Fund during the period January 1, 2003 through 
February 20, 2004. In addition, a portion of the Sustaining Member dues are allocated to support this Fund. Your contribution is 
welcome. Call the Association office at 800.369.6337 or 515.276.3344 for more information on how you can support the Foundation. 
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AUSTRALIA 


lan A. Wells 
Safe Food Queensland 
Brisbane, Queensland 


BRAZIL 


Suely M. Kamei Nakashima 
Sadia 
Sao Paulo 


CANADA 


Barbara Bukowska 
Canadian Food Inspection Agency 
Whitby, Ontario 


FRANCE 


John O’Brien 
Danone Vitapole 
Palaiseau 


GREECE 


Apostolos S. Angelidis 
Thessaloniki 


SOUTH KOREA 


Kim Jeongsoon 
Samsung Everland Ltd. 
Yong-in, Kyunggi-do 


SWEDEN 


Birgitta M. De Jong 

Swedish Institute for Infectious 
Disease Control 

Solna 


UNITED KINGDOM 


Martin S. D’Agostino 
Central Science Laboratory 
York 
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Artur Rzezutka 
Central Science Laboratory 
York 


UNITED STATES 
CALIFORNIA 


Ryan A. Barney 
California Dept. of Food 

& Agriculture 
Oakdale 


Marie Briggs 
In-N-Out Burger 
Baldwin Park 


Stuart N. Hall 
Yolo County Health Dept. 
Auburn 


Pamela D. Tom 
University of California 
Davis 


Terry Umbaugh 
Ruiz Food Products Inc. 
Dinuba 


FLORIDA 


Yvonne M. Hale 
Florida Dept. of Agriculture 
Tallahassee 


Michael Mahovic 
University of Florida 
Gainesville 


Todd A. Silberg 
DARDEN Restaurants 
Orlando 


GEORGIA 


Isabel C. Blackman 
Fort Valley State University 
Fort Valley 
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Jeff Greenblatt 
HFEC Stone Mountain Park 
Stone Mountain 


IDAHO 


Suzan M. Gilmore 
Matterhorn Ice Cream Inc. 
Caldwell 


ILLINOIS 


Kenneth S. Canada 
Fogo De Chao 
Chicago 


Lauren S. Jackson 
FDA 
Summit Argo 


Ellen MacGran 
Kraft Foods 
Glenview 


Ronald W. Swank 
Cardinal Health 
Woodstock 


Wendy L. Uhls 
Diageo, Global Supply 
Plainfield 


KANSAS 


Kevin R. Roberts 
Kansas State University 
Manhattan 


MARYLAND 


Charles A. Hadley 
Silver Spring 


Vicki S. Ritter 
Becton Dickinson 
Cockeysville 


MASSACHUSETTS 
Alyson J. MacDonald 


Ocean Spray Cranberries 
Lakeville 
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Casimir M. Tryba 
Big Y Foods Inc. 
Springfield 


MINNESOTA 
Karen E. Hesselroth 


3M 
St. Paul 


Svetlana Jovanovic 
Mayo Graduate School 
Rochester 


Mark Lyte 

Minneapolis Medical Research 
Foundation 

Minneapolis 


Molly F. Mills 
Land O'Lakes, Inc. 
St. Paul 


MISSOURI 


Bob Kulp 
Clay County Public Health Center 
Liberty 





NEBRASKA 


Xiangwu Nou 
USDA 
Clay Center 


NEW YORK 
Ken Gall 


Cornell University 
Stony Brook 


NEVADA 
Laurie M. Bollinger 


University of Nevada-Reno 
Reno 


NORTH CAROLINA 


Salam A. Ibrahim 
North Carolina A&T State University 
Greensboro 


OHIO 


William J. Oda 
Freshway Foods 
Sidney 





PENNSYLVANIA 
Kevan Dolan 


Hershey Foods Corporation 
Hershey 


TENNESSEE 
Shawn A. Johnson 


Universal Sanitizers & Supplies, Inc. 
Knoxville 


Emilia Rico-Munoz 
BCN Research Laboratories, Inc. 
Knoxville 


TEXAS 

Brenda J. Elrod 

Northeast Texas Public Health District 
Tyler 

WASHINGTON 

Linda Wetzel 

Spokane 

WISCONSIN 

Helen Schmude 


BelGioioso Cheese Inc. 
Greenleaf 


NEW SUSTAINING 
MEMBERS 


Charles Deibel 
Deibel Laboratories, Inc. 
Lincolnwood, IL 


James R. Ball 
Food Lion, LLC 
Salisbury, NC 
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New Faces at Guelph Food 
Technology Centre 


FTC is very proud to announce 

the appointment of Dr. John 
Michaelides as its new technical 
director. 

Dr. Michaelides holds a Ph.D. 
in biology with a specialization in 
mycology (fungi) from the University 
of Waterloo, and began his career at 
the University’s Centre for Process 
Development working in the area of 
biotechnology. He then joined Robin 
Hood Multifoods where he worked 
for 18 years, including approximately 
ten managing the company’s research 
program. He has served on numerous 
government advisory committees to 
establish programs in areas as varied 
as tax credits, and research in agri- 
culture, food and biotechnology. He 
has unparalleled knowledge and 
experience in cereal science and the 
baking industry. From 1998 to 2001, 
he was a valued member of GFTC’s 
board of directors. 

Dr. Michaelides’ responsibilities 
will include managing and overseeing 
the entire technical services area, 
which includes clients confidential 
projects in product development, 
process development, shelf-life 
evaluation and extension, packaging 
evaluation, pilot-scale trials, and 
equipment evaluation. 

Frank Schreurs was promoted 
to director of food safety and quality 
services in addition to lain Wright as 
audit services manager and Paul 
Medeiros as senior quality systems 
specialist. “Frank Schreurs is the ideal 
candidate to lead this group, having 
been with GFTC since October 1998 
and led the auditing and consulting 
services division of GFTC to record 
sales. In addition to his ongoing 





UPDATES 


responsibility for overseeing the 
auditing and consulting services, he 
will take on the overall management 
of the training component, including 
both public seminars and customized 
on-site training and will guide the 
efforts of Jennifer McCreary, Marlene 
Inglis and the whole training group 
as they develop and deliver GFTC’s 
highly respected training programs,” 
explains Terry Maurice, GFTC’s 
president and CEO. 

Also joining the Food Safety and 
Quality Services group is lain Wright, 
GFTC’s new audit services manager. 
“lain has been working as a consultant 
with GFTC since December 1997 
and has a broad range of experience 
in auditing, consulting and training. 
His expertise will be invaluable in 
managing GFTC’s audit services, 
including ensuring the quality of our 
auditors, developing and implementing 
our new database software to add 
value to audits, and developing new, 
needed services,” says Mr. Maurice. 

Paul Medeiros was formerly 
quality manager with Burger King. 
“Paul will be working on the training 
and consulting side to help bring 
relevant training programs to the 
food service industry. He holds a 
diploma in adult education and is 
currently pursuing an M.Sc. in food 
science at the University of Guelph,” 
remarks Maurice. 


Dr. PedroValle-Vega 
Named Director of 
Silliker-American Quality 
Laboratory in Mexico 
hee Inc. announced the 
appointment of Dr. Pedro Valle- 
Vega as director of the Silliker, 
American Quality Lab in Mexico. 
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He is responsible for managing 
scientific operations, quality systems, 
and staff at the organization’s Mexico 
City and Queretaro City operations. 
Dr. Valle-Vega reports to general 
manager Agustin Girard. With 15 
years of industry experience, Dr. 
Valle-Vega possesses extensive 
expertise in food processing, quality 
systems, and testing methodologies, 
and served as a quality assurance 
manager with Unilever-Best Foods 
prior to joining Silliker in December. 
A graduate of North Carolina 
State University (Raleigh) with a 
Ph.D. in food science and technology, 
Dr. Valle-Vega is a food toxicology 
professor at the Facultad de Quimica, 
Unam. He is a member of the Inst- 
itute of Food Technologists, American 
Chemical Society, International 
Federation of Fruit Juice Producers 
and several other industry and 
professional organizations. 


Gainco, Inc. Makes New 
Sales and Engineering 
Appointments 


Gr Inc. announces two 
new appointments in its 
sales management and engineering 
departments. 

R. Scott Seabrook has been 
appointed as southeastern regional 
sales representative. In this position, 
Seabrook will be responsible for 
managing customer relationships 
with plants in the states of Georgia, 
Alabama, Kentucky, Tennessee, 
Mississippi, Louisiana and Florida. He 
will be based in Alabama. Seabrook 
has an extensive poultry industry 
background. Prior to joining Gainco, 
he held several supervisory and 
managerial positions with Gold Kist 
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Farms, Perdue Farms, and Marshall 
Durbin plants in Alabama, Mississippi 
and North Carolina. His positions 
at Gold Kist Farms in Boaz and 
Trussville, AL covered the full range 
of responsibilities for live receiving 
through evisceration, processing of 
chicken parts, packaging, shipping and 
sanitation. Seabrook holds a Bachelor's 
of Science degree in poultry science 
from Mississippi State University. 
Gainco has also appointed 
Andrew Cremens to the position 
of applications engineer. Cremens 
comes to Gainco with a strong 
technical background plus a deep 
knowledge of USDA requirements 
for poultry processing plants and 
equipment. His prior employment 
includes ten years at Stork Gamco, 
where he was responsible for 
creating installation drawings, plus 
managing the installation and service 
of new equipment. Cremens holds 
a Bachelor of Architectural Engineer- 
ing degree from Southern Polytechnic 
State University in Marietta, GA, and 
an MBA degree from Brenau Univ- 
ersity in Gainesville, GA. 


David Kirk Joins Fristam 
Pumps 
Pgs Pumps is pleased to 


announce David Kirk has joined 
the company as a product manager 


for their new shear blender and 
powder mixer lines. 

David has six years of sanitary 
processing experience in the US and 
Europe and holds a mechanical 
Engineering HTC (higher technical 
certificate) from Coventry Technical 
College, UK. 


New Staff at Institute of 
Food Technologists 


he Institute of Food Technol- 

ogists (IFT) recently filled two 
key staff positions within the not- 
for-profit scientific society, hiring an 
assistant editor for its flagship 
publication and a sales associate 
supporting its annual food exposition. 

Karen Banasiak has been named 
assistant editor for Food Technology 
magazine, overseeing the production 
of regular industry, company and 
society news columns, as well as book 
reviews, other editorial content and 
special assignments. An experienced 
food scientist and writer, Banasiak 
received a master’s degree in food 
science from University of Iilinois, and 
a Master's of Arts degree in 
journalism from Michigan State 
University. 

Bato Prostran has been pro- 
moted to sales associate in support 


Visit our Web site 





of IFT Food Expo® booth sales. 

He is the first staff member to hold 
this position, which is new to IFT. 
Prostran has been with IFT since 
2001, most recently in its information 
services department as customer 
service representative 


Control Products, Inc. 
Extends Focus on Food 
Service Equipment 
Industry —Jerry Brown 
Joins Team 


ontrol Products, Inc. welcomes 

Jerry Brown to its team as the 
director, food service industry. Jerry's 
focus will be to extend Control 
Products’ growth within the food 
service industry working closely with 
major commercial appliance OEM's 
and directly with national restaurant 
chains to further advance its Intelli- 
Net™ communications technology 
and electronic control product 
offerings. 

In recent years, Jerry was 
selected to be a member of a Major 
Quick Service Restaurant’s Equip- 
ment Supplier Council. He is a 
NAFEM Certified Food Service 
Professional and a past president 
of the Southeast Chapter of the 
American Society of Gas Engineers. 
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3-A SSI Attains ANSI 


Accreditation 

-A Sanitary Standards Inc. 

(3-A SSI) reached a major 

milestone with formal notice 
of achieving accreditation as a 
Standards Developer Organization 
(SDO) by the American National 
Standards Institute (ANSI). The 
ANSI Executive Standards Council 
announced its action based on the 
3-A SSI application for accreditation 
submitted last summer. 

ANSI accreditation was granted 
for new “umbrella” procedures sub- 
mitted by 3-A SSI for its standards 
development activities. Accredita- 
tion by ANSI signifies the proce- 
dures meet the Institute’s essential 
requirements for openness, balance, 
consensus and due process. Formal 
accreditation provides the opportu- 
nity for 3-A SSI to submit new 
standards developed in accordance 
with ANSI requirements as Ameri- 
can National Standards. 

Last fall, 3-A SSI launched a 
project to develop new pharm- 
aceutical equipment standards (P3- 
A) following procedures consistent 
with the essential requirements of 
ANSI. New procedures are now 
under development for existing 3-A 
Standards. 

The attainment of ANSI 
accreditation represents a major 
mission objective for 3-A SSI. 
According to the 3-A SSI Chairman 
Steve Perry of the International 
Association of Food Industry 
Suppliers, “The founding members 
agreed years ago how important it 
was for 3-A SSI to be recognized as 
a modern standards development 
organization and to operate in line 
with the principles of ANSI. ANSI 
accreditation provides the recogni- 
tion and the opportunity for us to 
modernize our entire standards 
development process.” 





FSIS Issues Alert on the 
importance of Cooking 
and Handling Ground 
Beef 


he US Department of 

Agriculture’s Food Safety 

and Inspection Service is 
issuing a public health alert to 
remind consumers of the impor- 
tance of following food safety 
guidelines when handling and 
preparing raw meat. FSIS has been 
informed by the Centers for 
Disease Control and Prevention 
(CDC) of an outbreak investigation 
involving 37 illnesses of Salmonella 
Typhimurium in Connecticut, Maine, 
Massachusetts, New Hampshire, 
New York and Vermont. 

Many of the people who have 
become ill have reported eating 
ground beef. Some reported eating 
raw ground beef. FSIS is working 
with the CDC to determine the 
source of the contamination. Food 
contaminated with Salmonella can 
cause salmonellosis, one of the 
most common bacterial foodborne 
illnesses. Salmonella infections can 
be life-threatening, especially for 
infants, the frail or elderly and 
persons with chronic disease, with 
HIV infection, or taking chemo- 
therapy. The most common 
manifestations of salmonellosis 
are diarrhea, abdominal cramps 
and fever within eight to 72 hours. 
Additional symptoms may be chills, 
headache, nausea and vomiting that 
can last up to seven days. Anyone 
concerned about an illness should 
contact a physician. 

In an effort to reduce inci- 
dences of foodborne illness, USDA 
works to educate consumers on the 
importance of following food safety 
guidelines. As a liaison to the 
Partnership for Food Safety Educa- 





tion, USDA is involved in the Fight 
BAC!™ campaign. The goal of this 
campaign is to educate consumers 
on the following four easy steps that 
they can take to decrease the risk 
of foodborne illness: 


* Cook — Cook to a safe 
internal temperature. 
Ground beef should be 
heated to 160°F. 


Separate — Separate raw and 
cooked/ready-to-eat food to 
prevent cross-contamination. 


Clean — Clean your ther- 
mometer after using it. Be 
sure there are plenty of 
clean utensils and platters 
on hand. Wash your hands 
often. 


Chill — At home, store left- 
overs in the refrigerator or 
freezer within 2 hours of 
taking food off the grill. On 
hot days above 90°F refriger- 
ate or freeze within | hour. 
Make sure the temperature 
in your refrigerator is 40°F 
or below and 0°F or below 
in the freezer. Check the 
temperature occasionally 
with a refrigerator/freezer 
thermometer. 


Because color is not a reliable 
indication that meat and poultry 
products are thoroughly cooked, 

a food thermometer is the only 

way to tell if food has reached a 
high enough temperature to destroy 
bacteria. USDA recommends using 
a food thermometer to ensure that 
hamburgers made of ground beef 
are cooked to an internal temp- 
erature of 160°F; ground poultry 

to 165°F. Roasts, steaks, and chops 
of beef, veal, or lamb should be 
cooked to an internal temperature 
of 145°F for medium rare and 160°F 
for medium. Fresh pork should 
reach 160°F. Whole poultry should 
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reach |80°F, as measured in the 
thigh. 

Consumers with food safety 
questions can phone the toll-free 
USDA Meat and Poultry Hotline at 
1.888.MPHOTLINE. The hotline is 
available in English and Spanish and 
can be reached from 10 a.m. to 4 
p.m. (Eastern time), Monday 
through Friday. Recorded food 
safety messages are available 24 
hours a day. 


New Database Helps 
Monitor Food 
Pathogens 


he world’s largest online 

database of information on 

how pathogenic bacteria 
respond to different environmental 
conditions in food has been estab- 
lished by scientists with the Agri- 
cultural Research Service and the 
United Kingdom’s Institute of Food 
Research. 

The database, called ComBase, 
is designed to help make risk 
assessments and model develop- 
ment easier. ComBase software 
facilitates research cooperation 
among scientists studying predictive 
microbiology. This growing field 
estimates the behavior of microor- 
ganisms in response to environmen- 
tal conditions, including food 
production and processing opera- 
tions from the farm to the table. 

Using the database, available 
at http://wyndmoor.arserrc.gov/ 
combase/, scientists can enter data 
such as the temperature, acidity 
and available water, and then 
retrieve all records that match the 
search criteria. The database already 
contains about 25,000 growth and 
survival data records. 

ComBase is a project of the 
Center of Excellence in Microbial 
Modeling and Informatics (CEMM)), 
a “virtual laboratory” available 
online at http://www.arserrc.gov/ 








cemmi/. The ARS Eastern Regional 
Research Center (ERRC) in 
Wyndmoor, PA, unveiled CEMMI in 
February 2002 to help generate 
partnerships that advance the use of 
predictive models of microorgan- 
isms in food. 

CEMMI links its members’ 
expertise to researchers in the food 
industry, government and academia. 
According to CEMMI coordinator 
Mark L. Tamplin, ERRC hopes to 
enhance the way predictive models 
are developed and applied to 
various food processing situations, 
while ensuring that users interpret 
results properly. Predictive microbi- 
ology also benefits the risk assess- 
ment community by filling gaps in 
research data and enhancing 
uniformity in experimental designs. 

ERRC’s Pathogen Modeling 
Program software, a research and 
instructional tool for estimating the 
effects of multiple variables on the 
growth, inactivation or survival of 
foodborne pathogens, is available for 
download at the Web sites for 
CEMMI and ERRC’s Microbial Food 
Safety Research Unit (www.arserrc. 
gov/mfs/pathogen.htm). 

Read more about this research 
in the February 2004 issue of 
Agricultural Research magazine, 
available online at: http://www.ars. 
usda.gov/is/AR/archive/feb04/ 
food0204.htm. 


New CAST Paper 
Examines Food Safety 
Strategies: What 
Consumers, Regulators, 
and Researchers Want 
to Know about: Current 
and Future Intervention 
Strategies 


he Council for Agricultural 

Science and Technology 

(CAST) has released a new 
issue paper that examines interven- 





tion strategies for the microbiologi- 
cal safety of foods of animal origin. 
Growing awareness of food safety 
issues — highlighted by recent 
events involving livestock in the 
United States — underscores the 
concerns felt by the public, govern- 
ment regulatory agencies, and the 
food industry about the safety of 
foods derived from animals. 

“Current intervention strate- 
gies need to be examined as they 
are practiced at the farm, produc- 
tion, processing, and retail levels,” 
says Michael P. Doyle, director 
of the Center for Food Safety 
and Quality Enhancement at the 
University of Georgia, and CAST 
Task Force chair. “And additional 
strategies need to be identified to 
decrease the incidence of food- 
borne illnesses associated with 
foods contaminated by animal 
wastes.” 

The new issue paper, Interven- 
tion Strategies for the Microbiologi- 
cal Safety of Foods of Animal Origin, 
(Issue Paper No. 25) was written 
by a task force of nine authors and 
reviewed by four subject experts. 
Major topics addressed in the paper 
include microbiological safety of 
foods of animal origin during 
production; food processing 
strategies for manufactured foods 
of animal origin, both ready-to-cook 
and ready-to-eat; food safety 
initiatives in retailing; consumer 
interventions to enhance food 
safety; and challenges to applying 
food safety controls uniformly 
across all sectors of the food 
service industry. 

“Consumers have never had 
more choices in terms of variety, 
value, nutrition, convenience, and 
quality. Consumers are a significant 
force behind the current dramatic 
changes in the food-retailing 
business. But in order to make safe 
food consumption choices and to 
apply appropriate food-handling 
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practices in their homes, consumers 
must have factual scientific informa- 
tion and must understand the 
potential negative consequences of 
mishandling food. CAST is striving 
to make that type of information 
more available,” notes Teresa A. 
Gruber, CAST executive vice 
president. 

This new paper identifies 
products and practices that could 
provide important food safety 
enhancements in the retail and food 
service areas. For example, certain 
equipment manufacturers are 
producing “e-kitchens,” where 
equipment is monitored continually 
on-site and remotely and the staff 
is notified quickly of equipment 
failures. 

According to Doyle, the task 
force authors worked to examine 
both existing and future interven- 
tion strategies in the areas of food 
production, food processing, retail 
food marketing, and food service. 
The paper concludes with a list of 
12 recommendations for develop- 
ment and application of new inter- 
vention strategies to decrease 
human illnesses attributed to foods 
derived from animals. Among the 
recommendations are the following: 
A strategic approach, such as 
quantitative microbial risk assess- 
ments, is needed to identify critical 
points within the food continuum 
at which effective interventions 
will have the greatest impact on 
decreasing public health hazards. 

Improving the safety of foods 
of animal origin needs to begin at 
the farm. New intervention strat- 
egies that decrease public health 
hazards should receive expedited 
review by regulatory agencies. 

New strategies for educating 
consumers must be used, possibly 
including mass media campaigns 
that capture people’s attention 
and encourage behavioral change. 

The full text of the paper 
“Intervention Strategies for the 


Microbiological Safety of Foods of 
Animal Origin” (Issue Paper No. 25) 
may be accessed on the CAST Web 
site at <www.cast-science.org>, 
along with many of CAST’s other 
scientific publications. 


Freezing Process Seen 
as Emerging Food 
Safety Strategy 


reezing technology that has 

advanced food convenience 

and quality also could kill or 
reduce potentially harmful microbes 
more strategically, according to a 
report published January 15, 2004, 
in the International Journal of Food 
Microbiology. The article by Douglas 
L. Archer, Ph.D., concluded more 
research could help create a freezing 
battle plan to aid public health. 

“It is clear that under certain 
conditions, freezing can be lethal 
for certain foodborne pathogens. 

It also seems clear that there are 
researchable areas that might lead 
to increased use of freezing as a 
barrier to foodborne pathogens. 

It seems that freezing may be an 
underutilized food safety technology 
that can be enhanced to become a 
major hurdle for pathogen survival,” 
Archer wrote. 

Archer is a past deputy director 
of the Center for Food Safety and 
Applied Nutrition of the US Food 
and Drug Administration. Currently, 
he is a professor in the Food 
Science and Human Nutrition 
Department of the University of 
Florida, Gainesville, FL. 

The article notes the positive 
food safety track record of frozen 
food products, and synthesizes 
existing research on the effects 
of freezing on microorganisms. 

The significance of the paper is the 
identification of variables that could 
be researched to maximize freezing 
as a food safety technology. These 
variables include the temperatures 


and rates at which foods are frozen, 
storage times and temperatures, and 
the chemical makeup of the foods. 
Archer also notes the characteris- 
tics of specific microorganisms, and 
their unique interactions with 
various foods. 

“Frozen foods have earned a 
reputation for safety. Advanced 
research could take this reputation 
for safety to a new level of reliability 
that redefines the possibilities of 
food safety. This is an opportunity 
and a call to action for the scientific 
community,” said Leslie G. Sarasin, 
president and chief executive officer 
of the American Frozen Food 
Institute (AFF). 


Lock to Foodborne 
Pathogen Pathway May 
be Key to Vaccine 


previously unidentified 

protein on the surface 

of intestinal cells is giving 
Purdue University researchers 
clues on how to prevent disease. 
The scientists believe their results 
eventually could lead to a way to 
prevent foodborne Listeria mono- 
cytogenes infection, which has a 20 
percent fatality rate, as well as other 
diseases. The study of the bacteria 
is reported in the February issue of 
the journal Infection and Immunity. 
“This research reveals a detailed 
mechanism that allows interaction 
of Listeria with a cell-surface protein, 
or receptor, on intestinal cells. 
Knowing the entryway into the 
cell will allow us in the future to 
develop a method to prevent that 
interaction,” said Arun Bhunia, 
a Department of Food Science 
microbiologist. 

Jennifer Wampler, a post- 
doctoral student and lead author 
of the study, said, “Listeria often 
is implicated in patients with weak- 
ened immune systems, so we think 
that this research could also give 
us clues as to how other diseases 
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work. This receptor is not unique 
for Listeria, so it also could be used 
by other organisms to take advan- 
tage and get inside a host cell to 
cause disease.” 

Bacteria have proteins, called 
ligands, that bind with a protein 
molecule, or receptor, on cells in 
the body, which is like placing a key 
in a lock. This interaction opens the 
door that leads to a complicated 
series of biochemical reactions. 
These reactions allow the pathogen 
to enter cells, in this case in the 
intestine, and then move on into 
the liver, spleen, brain or placenta, 
causing illness and possibly death. 

Listeria is responsible for about 
2,500 recorded foodborne illnesses 
annually in the United States and 
is the deadliest foodborne disease, 
according to the Centers for 
Disease Control and Prevention. 

It is especially dangerous for 
pregnant women, the elderly and 
those with immunocomprised 
diseases such as HIV. The infection 
can cause meningitis, brain-stem 
encephalitis and spontaneous 
abortion. 

The Purdue team placed a 
Listeria protein known to bind with 
human host cells in a laboratory dish 
with human intestinal cells. They 
found that the bacteria’s ligand 
bound with an intestinal cell surface 
protein, which they identified as 
heat shock protein 60 (Hsp60). 

Heat shock proteins are found 
in most cells. They are called 
chaperone proteins because they 
help other proteins stay organized 
when cells face any type of stress. 
Until recently, it was believed these 
proteins were only found in the 
mitochondria, the cells’ engines. 

Now that researchers know 
that these proteins also are found 
on cell surfaces and act as recep- 
tors, they will begin investigating 
how to control the infection 
process. 

In the study published in 
Infection and Immunity, the Purdue 





researchers used an anti-Hsp60 
antibody, a built-in disease-fighting 
antibody that reduced Listeria’s 
ability to bind with intestinal cells by 
74 percent. “If interaction of these 
two molecules is the beginning of 
the infection’s intestinal phase 
pathway that leads to illness, then 
we need to block them. Our focus 
now is to determine when and 
under what conditions the bacte- 
rium moves from intestinal cells 
into the system. If we understand 
the mechanism of how bacteria 
interacts with cells before causing 
damage and producing systemic 
illness, this may allow us to form- 
ulate a vaccination strategy to 
prevent the infection,” Bhunia said. 

The Purdue researchers plan 
to study whether the Hsp60 is more 
abundant in the intestine and also 
in people most at risk for Listeria- 
caused foodborne disease, such as 
pregnant women or HIV patients, 
Wampler said. They also want to 
study what other diseases might use 
this or a similar pathway to enter 
the body. 

Other researchers on this study 
were Kwang-Pyo Kim, a doctoral 
student, and Ziad Jaradat, a former 
postdoctoral student. Bhunia also is 
a researcher in the Purdue Center 
for Food Safety Engineering, a 
collaboration among the university’s 
schools of Agriculture, Consumer 
and Family Sciences, Engineering, 
Veterinary Medicine and the US 
Department of Agriculture-Agri- 
cultural Research Service. 


Memo to Working 
Americans: “Desktop 
Dining” Trend 
Demands New Office 
Eating Etiquette 


or many working Americans, 

eating a meal is just another 

task to juggle during a busy 
workday of E-mails, phone calls, 
meetings and deadlines. And as 


more employees opt to multi-task 
their way through breakfast, lunch 
and even dinner, “desktop dining” 
has quickly become a mainstay of 

corporate culture. 

According to a new survey by 
the American Dietetic Association 
and ConAgra Foods, a majority of 
Americans eat lunch (67 percent) 
and snack throughout the day (61 
percent) at their desks, while more 
than one out of three typically find 
breakfast the first task on their 
workplace to-do list. And office 
demands are winning out over 
dining ambience for the small 
percentage (10 percent of men, 
seven percent of women) who dine 
desktop for dinner, as well. “In 
many cases, desktops have replaced 
kitchen tables as the primary place 
to eat meals, but that doesn’t mean 
we should allow bacteria to work 
overtime,” says Carolyn O’Neil, 
registered dietitian and national 
spokesperson for ADA/ConAgra 
Food’s Home Food Safety... It’s 
in Your Hands® program. “It’s 
important that your mealtime multi- 
tasking also includes practicing 
proper food safety techniques.” 

The traditional lunch hour may 
be a thing of the past, but when it 
comes to protecting themselves 
against foodborne illnesses, many 
professionals are still “out to lunch.” 

According to the ADA/ 
ConAgra Foods’ survey, the most 
popular brown bag options for 
working Americans include meat 
and cheese sandwiches (69 percent), 
leftovers (64 percent) and salads (37 
percent) — all of which can spoil if 
not properly refrigerated. 

Yet, survey results show that 
nearly 30 percent of Americans 
who bring their lunches to work 
don't store them in the office 
refrigerator. And of those, more 
than four out of five typically leave 
their lunch unrefrigerated for more 
than three hours before eating — 
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which means foods may be spoiled 
even before the first bite. “Perish- 
able foods should never sit out for 
more than two hours. At that point, 
bacteria begin to multiply rapidly, 
increasing your risk of food poison- 
ing,” says O’Neil. 

The same food safety rules also 
apply to shared foods. From staff 
birthday celebrations to post- 
meeting leftovers, these community 
treats are an office staple — but 
they can also be dangerous business 
if perishable foods are not properly 
refrigerated. 

According to the ADA/ 
ConAgra Foods survey, foods are 
left around the office to share at 
least once a week in nearly 70 
percent of offices. In most of these 
cases (68 percent), shared foods sit 
out for more than two hours or 
until they’re finished — with more 
than three out five Americans saying 
they feel comfortable eating it. 

“Our hectic work schedules 
may have changed the way we eat, 





but the basic rules of food safety are 
still the same. As kitchens continue 
to extend beyond the home and 
into the office, Americans need to 
re-think their desktop dining habits 
and make sure proper office eating 
etiquette is on their daily to-do list,” 
says O’Neil. 

Give bacteria the pink slip by 
following proper food safety tips 
from ADA and ConAgra Foods: 


¢ Wash hands before and after 
digging into your desktop 
dish. If you can’t get to a 
restroom to wash hands 
with soap and water, keep 
moist towelettes or an anti- 
bacterial hand cleaner at 
your desk. 


From the time you make 
your lunch at home — 
assuming it contains perish- 
able food items, as many 
brown bags do — don’t let 
more than two hours pass 
before you put it in the 





refrigerator. Also, don’t let 
lunchtime leftovers remain 
unrefrigerated for more than 
two hours. 


Keep perishable foods 
properly refrigerated below 
40°F. Not sure what the 
temperature in the office 
fridge is? Do yourself and 
your co-workers a favor 

by bringing in a refrigerator 
thermometer from home 
to keep track. 


Thaw frozen foods in the 
refrigerator or microwave, 
not on the countertop. 


If you bring leftovers for 
lunch, re-heat them to the 
proper temperature of 
165°F. 


Don't forget that the same 
food safety tips apply to 
carry-out and fast food, 
which also can be susceptible 
to bacteria if not handled 


properly. 


Take advantage of one 
of your Member benefits: 


[AFP Online 
Membership Directory 


All you need is your Member number 
and password 


(your last name). 


lf you have any questions, 
E-mail Julie Cattanach at 
jcattanach@foodprotection.org 
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Walchem Corporation 


Walchem Panel Mount 
Controllers Provide 
Reliable, Flexible On-line 
Control 


wo Corporation intro- 
duces the W305 single or dual 
input panel mount pH/ORP control- 
lers. The W305 line has been designed 
for reliability, flexibility and ease-of-use, 
even in challenging industrial environ- 
ments. 

Walchem’s W305 panel mount 
controllers provide significant cost and 
space savings by allowing you the flex- 
ibility to add a second sensor rather 
than a second controller. A simple 
sensor calibration process saves time, 
and digital inputs for each sensor 
input channel prevent control based 
on stagnant samples or empty tanks. 
Control output limit timers prevent 
runaway chemical addition. Manual 
output activation makes it easy to test 
outputs on installation or make chemi- 
cal additions safely by hand. Other 
features demonstrating the W305 
controllers’ range, flexibility and ease- 
of-use include an optional calibration 
reminder, automatic probe wash and 
automatic buffer recognition. 





Walchem’s 1/2 DIN, NEMA 4X 
W305 pH/ORP controllers are UL/ 
CSA/CE certified and support one or 
two sensors in any combination of pH 
or ORP. Each sensor input channel 
has temperature measurement 
capability for automatic probe temp- 
erature compensation or process 
temperature monitoring. The W305 
has five standard relays and supports 
a wide variety of control and alarm- 
ing modes. Pulse proportional outputs 
allow for direct operation of elect- 
ronic metering pumps without requir- 
ing signal converters. 

Walchem Corporation 
508.429.1110 
www.walchem.com 
Holliston, MA 


BOC Technology Validated 
for Controlling Listeria on 
Ready-to-eat Meat and 
Poultry Products 


OC technology aimed at making 

food safer for consumers by con- 
trolling Listeria (L. monocytogenes) has 
been validated by Kansas State 
University and accepted by the US 
Department of Agriculture’s Food 
Safety Inspection Service. 

BOC’s aqueous ozone technol- 
ogy provides a proven antimicrobial 
process for killing Listeria. This is es- 
pecially key for makers of ready-to- 
eat foods (RTE) foods, since these 
foods eliminate the final, in-home 
cooking step that can kill any Listeria 
organisms that may remain on the 
food product. For these foods, Listeria 
organisms must be controlled in the 
food production environment to en- 
sure consumer safety. 








Mark DiMaggio, business manager, 
food safety markets, BOC, said, “Pro- 
ducers of RTE products can now have 
confidence that there is a proven 
effective, accepted and economical 
means of killing Listeria on food pro- 
ducts and food contact surfaces.” 

A recent risk assessment con- 
ducted by the US Department of 
Agriculture’s Food Safety Inspection 
Service (USDA FSIS), in conjunction 
with the Food and Drug Administra- 
tion, ranks certain RTE meat and poul- 
try products as having a very high 
potential for contamination. This is 
partly because the L. monocytogenes 
organism is capable of growing at re- 
frigerated storage temperatures dur- 
ing the extended shelf life of the RTE 
meat and poultry products. 

James Marsden, regent’s distin- 
guished professor at Kansas State 
University (KSU) says,“Meat and poul- 
try processors can incorporate anti- 
microbial ingredients such as salts of 
organic acids to control L. mono- 
cytogenes growth. However, with RTE 
products, it is also necessary to incor- 
porate a lethality step in the pro- 
duction process that will reduce the 
levels of this pathogen and leave sur- 
viving cells injured.” 

“While surface heat can be used 
to achieve the lethality required for 
surface L. monocytogenes contamina- 
tion, it can result in undesirable 
changes in product quality and the 
capital investment costs can be restric- 
tive. This aqueous ozone technology 
is very effective in helping processors 
achieve the desired lethality for sur- 
face L. monocytogenes contamination, 
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at a lower cost and without negatively 
impacting the food product,” Marsden 
said. 

BOC submitted its proprietary 
aqueous ozone technology to KSU for 
testing and validation. BOC then sub- 
mitted the KSU results to the USDA 
as evidence that the technology will 
reduce surface contamination of 
L. monocytogenes and reduce the risk 
of this pathogen in the RTE products. 

Food processors look to BOC 
for its experience and expertise in 
delivering the engineered solutions 
they need. BOC helps customers ad- 
dress their atmosphere, microbe and 
temperature control requirements so 
they can deliver the highest quality 
food to their customers. BOC pro- 
vides a range of offerings, such as 
ozone and UV light pathogen inter- 
vention systems, chilling and freezing 
technologies, modified atmosphere 
packaging, state-of-the-art food moni- 
toring and control technologies, 
water management services and a 
precision-controlled, continuous 
grinding and blending system to help 
customers achieve total process con- 
trol in their plants. 

The BOC Group 
908.771.1510 
www.boc.com 
Murray Hill, NJ 


Scale Free International 
Offers Two Complete 
Non-chemical Water 
Treatment Systems 


s a pioneer in the non-chemical 

water treatment industry for 
over 30 years, Scale Free International, 
LLC (SFI) has introduced the patented 
“Scale Defender” and “Tower De- 
fender” systems. 

SFI totally eliminates the need for 
chemicals in boilers, cooling towers, 
chillers and heat exchangers. Patented 





microprocessor controls, alter the 

positive nature of process water to a 

negative or neutral state eliminating 

scale formation and addresses micro- 

bial concerns without the use of mag- 
nets. 

Scale Free International, LLC 

636.305.0696 

www.scalefreeintl.com 

Fenton, MO 


Hannay Reels Inc. 


Hannay’s Durable SS3000 
Stainless Steel Reels Ideal 
for Sensitive and Harsh 
Environments 


he SS3000 series of Hannay Reels 

stainless steel reels provide su- 
perior protection against corrosion. A 
paint-free surface eliminates the po- 
tential for rusting associated with chip- 
ping. The rugged stainless steel de- 
sign makes SS3000 reels ideal for the 
food and beverage industry, chemical 
transfer applications, harsh environ- 
mental situations, off-shore use and 
cosmetics applications. 

The SS3000 series, similarly to all 
of the Hannay stainless steel reels, is 
constructed of fine grade 304 stain- 
less frames, discs and drums. It is 
designed for single hose with 3/4" or 
|" 1.D.,and operates at a pressure of 


up to 1,000 PSI. The SS3000 features 

a direct crank rewind system, where 

the removable crank is attached to the 
reel axle. 

Hannay Reels Inc. 

|.877.GO.REELS 

www.hannay.com 

Westerlo, NY 


Fluid Metering, Inc. 
Introduces the New 
IDS-2000ARH Industrial 
Dispense Pump 


1 IDS-2000ARH is CE approved 
and integrates FMI’s patented 
CeramPump® valveless piston pump- 
ing principal with precision stepper 
control. FMI’s patented CeramPump® 
valveless design has only one moving 
part, a single rotating and reciprocat- 
ing piston made of dimensionally 
stable, chemically resistant ceramics. 
This unique pump design accomplishes 
all fluid control functions while elimi- 
nating valves which can clog, fatigue, 
and fail, causing accuracy drifting and 
pump failure over time. The electron- 
ics feature precision stepper motor 
control, multiple dispense and continu- 
ous modes, and will interface with a 
PC or PLC. 

The IDS-2000ARH provides pre- 
cision stroke adjustment using an easy- 
grip flow control ring graduated in 450 
divisions resulting in an accuracy of 
1% or better. The low dead volume 
pump head design ensures maximum 
bubble clearing and provides a typical 
stroke to stroke precision of 0.5% or 
better. It will dispense 0-1!00ul per 
stroke up to 50 mi/min. continuous 
metering at pressures up to 100 psig. 
It is ideal in applications which require 
both frequent and highly accurate 
changes in dispense volumes or flow 
rates. 

The integrated pump and elec- 
tronics are housed in a rugged stain- 
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less steel enclosure suitable for wall 

mounting in production and process 

areas. Typical applications include 

chemical and pharmaceutical process- 

ing, electronics and semiconductor 

manufacturing, metal finishing, food 

processing and packaging, and process 
instrumentation. 

Fluid Metering, Inc. 

800.223.3388 

www.fmipump.com 

Syosset, NY 


Optimize Your Use of Near 
IR Fiber Probes from 
Lambda Solutions 


Ree Solutions, Inc. has intro- 
duced 3 new models of its Near 
Infra-Red Vector Probes. These fiber 
optic probes are designed for diffuse 
reflectance spectroscopy requiring 
high sensitivity and dynamic range. 
They will interface with most existing 
FTIR, AOTF and dispersive spect- 
rometers. 

The Vector Probes are ideally 
suited for research, quality assurance 
and quality control applications in the 
chemical, agricultural, food and phar- 
maceutical industries. The design of 
the units allow for ease of use in re- 
petitive testing environments. 

The new models include the NIR- 
H which is a 10 cm probe with a gun- 
handle grip for ease of handling. The 
NIR-HT which includes the gun- 
handle grip also provides a built-in trig- 
ger, LEDs and a serial port interface 
to allow convenient connection to 
computer systems. 

The third new model is the NIR- 
MB which is available with probe head 
lengths up to 30 cm and a versatile 
“torpedo-shaped” barrel grip. The 
NIR-MB is also supplied complete with 
mounting accessories for fixed-posi- 
tion operation. 


A proprietary optic design allows 
for exceptionally low internal light 
reflection and high light collection ef- 
ficiency ensuring high signal to noise 
characteristics. 

All the new models are con- 
structed of stainless steel with sap- 
phire windows and solvent resistant 
fittings. The standard fiber length is 2 
meters but models are available with 
custom fiber lengths. In addition, all 
models can be supplied with immers- 
ible probe heads. 

Lambda Solutions, Inc. 
781.478.0170 
www.lambdasolutions.com 
Waltham, MA 


New Lifestor® Dunnage 
Racks with Microgard® 
from Eagle 


| ntroducing Lifestor® dunnage 
racks from Eagle Foodservice 
featuring high strength polymer shelf 
panels with Microgard® antimicrobial 
protection. Microgard® provides pro- 
tection from a broad range of bacte- 
ria, molds and mildew that can cause 
stains, odors and product degradation. 
The antimicrobial protection never 
washes out—even with dishwasher 
cleaning of polymer shelf sections. 
Constructed of | 6 gauge type 304 
steel and featuring | 5/8" diameter legs 
and | 1/4" diameter crossbracing on 
all four sides, these racks provide the 
ultimate in corrosion- and rust-free 
storage. Stationary units have stainless 
steel bullet feet for maximum stabil- 
ity while mobile units feature four 
5" heavy duty swivel casters, two 
with brakes for easy transport. The 
construction allows for storing 
heavy loads, while the ventilation 
slots allow air to circulate under 





stored goods. They are portable, easy 

to use and assemble without the use 
of tools. 

Eagle’s Lifestor® dunnage racks 

are available in six sizes, 18" and 23" 

widths and 32", 41" and 50" lengths. 

All units are 16" in height. The stat- 

ionary units hold up to 1,000 Ibs. each, 

while the mobile units hold up to 800 

Ibs. 

Eagle Group 

800.441.8440 

www. eaglegrp.com 

Clayton, DE 


Thermo Orion 


Thermo Orion Introduces 
New ROSS Ultra™ 
Groundbreaking pH 
Electrodes 


ta Orion has announced the 
release of six ROSS Ultra state- 
of-the-art electrodes to add to an 
already impressive pH electrode line. 

The Thermo Orion ROSS pH 
electrodes are now even better. They 
use a unique reference system devel- 
oped by Thermo Orion that offers 
longer life, greater stability, and fast 
results, regardless of sample compo- 
sition or temperature. ROSS Ultra 
pH electrodes are available in a rug- 
ged and standard glass bulb, flat sur- 
face, semi-micro and epoxy bodied 
styles to best determine the pH of a 
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INDUSTRY PRODUCTS 


variety of sample types. A ROSS Ultra 
half-cell reference electrode is also 
available for applications where sepa- 
rate sensor and reference electrodes 
are preferred. ROSS Ultra electrodes 
will be offered under their own cata- 
log numbers and are available as 
Thermo Orion meter and electrode 
packages. Due to the outstanding in- 
novations and performance of these 
electrodes, the ROSS Ultra line has 
twice the warranty and greater sta- 
bility than its predecessor. 
The ROSS Ultra pH line includes 
the following new features: 
* Virtually drift-free reference 
system 
Unparalleled pH response to 
temperature changes 
Designed for the most difficult 
samples 
Extended warranty to 24 
months when typical pH elec- 
trode warranties are 3 to 12 
months 
Thermo Orion 
978.232.6057 
www.thermo.com/orion 
Beverly, MA 


Gainco’s New Infiniti” 
Programmable Weight 
Indicator Provides Optimal 
Protection against 
Washdown and Moisture 
Invasion 


i. Inc. introduces a break- 
through design in weight indica- 
tors. Its new Infiniti” Programmable 
Weight Indicator provides the 





industry’s best protection against 
washdown and moisture condensa- 
tion. The new unit features a highly 
durable polymeric housing that per- 
forms equally well in cold work envi- 
ronments and during hot chemical 
washdowns and high pressure wash- 
ing. The low thermal conductivity of 
the housing material virtually elimi- 
nates any internal condensation. In 
addition, it is impervious to the chemi- 
cals typically used in washdown pro- 
cedures in the meat and poultry pro- 
cessing environments. 

Jim Petersen, Gainco’s director 
of sales and marketing, explained the 
importance of the Infiniti" unit’s rig- 
orous protection against moisture. “In 
consulting with maintenance manag- 
ers in processing plants across the 
country, the biggest challenge we 
found with weight indicators is mois- 
ture. Regular washdown procedures 
— along with condensate buildup 
from temperature fluctuations in 
the plant — too often result in weight 
indicators failing after only a short 
time,” Petersen noted. “Our new 
product utilizes a completely new 
design that truly solves rather than 
simply curtails the problem.” 

Using a state-of-the-art bonding 
technique that chemically welds the 
housing together, all electronics of 
the Infiniti” Programmable Weight 
Indicator are permanently encapsu- 
lated inside the front section of the 
dual-chamber housing. This results in 
the best protection offered against the 
daily onslaught of high-pressure 





chemical washing and condensate 
moisture. No longer will users need 
to wrap units in plastic or remove 
them from the plant floor before per- 
forming washdown activities, nor un- 
dertake other remedial measures such 
as double-boxing. 

In addition to superior water- and 
moisture-resistant properties, new 
Infiniti Programmable Weight Indica- 
tors provide other important benefits 
to users. A larger, brighter LED dis- 
play allows for easy, accurate viewing. 
The operator keypad utilizes special 
proximity sensors mounted behind 
the housing to detect touch. The re- 
sult is protection from wear, punct- 
ure and moisture. Oversized buttons 
allow the operator to easily choose 
their desired selection, even when 
wearing gloves. Universal ID symbols 
make it easy for any operator to 
understand the weight indicator’s 
basic operation, regardless of language 
proficiency. 

The Infiniti” Programmable 
Weight Indicator provides simple 
plug-and-play capabilities for most 
static weighing equipment; just attach 
the leads to the load cell and power 
up the weight indicator. For more 
sophisticated controllers, IR, RF and 
Ethernet programming options are 
available. In addition to their simpli- 
fied set-up, Infiniti” Programmable 
Weight Indicators are also very easy 
to service. 

Gainco, Inc. 
770.534.0703 
www.gainco. com 
Gainesville, GA 
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Ivan Parkin Lecture 


Sunday, August 8, 2004 
7:00 p.m. — 8:00 p.m. 


Peesented ly 
Dr. Martin B. Cole 


Chief Research Scientist 
Food Science Australia 
North Ryde, New South Wales, Australia 


r. Martin B. Cole is the Deputy Chief Executive 
of Food Science Australia, Australia’s premier 


food science organization. He has held a number 
of senior positions within the food industry, including 
Head of Microbiology for Unilever, located in UK and 
The Netherlands, as well as Group Director of Food 
Safety, Microbiology & Chemistry for Nabisco in the 
USA. He has presented and published over 80 papers 
on many aspects of food microbiology including 
predictive modeling, risk assessment and novel food 
preservation technology. 

Dr. Cole has over 10 years experience within the CODEX Food Hygiene 
Committee where he has been a member of a number of different country 
delegations including the United States and more recently Australia. He is frequently 
asked to be a contributing expert to national and international consultations on 
a wide range of food safety issues. Within Australia, Dr. Cole is the Co-Director 
of the Australian Food Safety Centre of Excellence, a Fellow of Food Standards 
Australia and New Zealand (FSANZ) as well as a Visiting Research Professor at 
the University of Tasmania. Internationally, he is the Chairman of the International 
Commission for the Microbiological Specifications of Foods (ICMSF), a member 
of the Editorial Board of Innovative Food Science & Emerging Technologies and 
a member of the Editorial Advisory Board for Food Safety Magazine. 
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lGFP 2004 
Preliminary Peoguam 


Sunday, August 8, 2004 - 7:00 p.m. 


e Opening Session 


e Ivan Parkin Lecturer — Martin B. Cole, Food Science, 
Australia 


Monday, August 9, 2004 
Morning — 8:30 a.m. - 12:00 p.m. 
Symposium Topics 


e Molecular Subtyping of Foodborne Pathogens: 
Tying It All Together 
Retail Food Safety Risks: Protecting Public Health 
and Changing Behaviors 
Validation and Verification of Pathogen Interventions 
in Meat and Poultry Processing 
e Extending the Shelf Life of Fluid Dairy Products 


Technical Session 
¢ Don't be Sonoran (Antimicrobials and Produce) 


Poster Session (9:00 a.m. - 1:00 p.m.) 
e Antimicrobials and Foods of Animal Origin 


Afternoon — 1:30 p.m. - 5:00 p.m. 
Symposium Topics 
e Postprocessing Intervention Technologies 


e Water’s Role in Food Contamination 


e Recent Developments in Listeria monocytogenes 
Research 


Integrating Genomic Data in Quantitative Risk 
Assessments 


Sanitary and Hygienic Design, Construction 
and Fabrication of Dairy and Food Equipment 
Technical Session 
e General Microbiology and Sanitation 


Poster Session (2:00 p.m. — 6:00 p.m.) 


e Rattlesnake Roundup (General Microbiology 
and Sanitation, Methodology, and Toxicology) 


Morning — 8:30 a.m. - 12:00 p.m. 

Symposium Topics 
Food Safety for Immunocompromised Populations 
Chatterbugs: Quorum Sensing and Food Safety 


Transfer and Spread of Pathogens in Food 
Environments 


Indicator Organisms and Testing — Where’s the 
Value? 

Technical Session 

¢ Foods of Animal Origin 


Poster Session (9:00 a.m. — 1:00 p.m.) 


e Saguaro Soiree (Risk Assessment, Education, 
and Pathogens) 
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Afternoon — 1:30 p.m. - 3:30 p.m. 

Symposium Topics 

e Update on Foodborne Disease Outbreaks 

e Everything You Wanted to Know about Adopting 
New Methods... But Were Afraid to Ask! 


Food Toxicology 101: Basics for the Food Safety 
Professional 


Salmonella Control in Broiler Chickens: What Can We 
Learn from the Scandinavian Experience 

Technical Session 

e Education 


Technical Session 
e ~—— Risk Assessment 


Plenary Session — 3:45 p.m. — 4:30 p.m. 
John H. Silliker Lecturer 


eR. Bruce Tompkin, ConAgra Refrigerated Foods 
(Retired) 


Business Meeting — 4:45 p.m. — 5:30 p.m. 


Wednesday, August 11, 2004 
Morning — 8:30 a.m. - 12:00 p.m. 
Symposium Topics 
¢ Credibility in Science 
e Risk and Control of Enterobacter sakazakii 
e Impact of Environmental Viral and Parasitic 
Contamination on Food Safety 


Safety of Raw Milk Cheeses — The State of the 
Science 


Packaging Innovations, Safety Concerns and Seafood 
Heat Resistant Spoilage Microorganisms in the Juice 
and Beverage Industry 

Poster Session (8:00 a.m. - 12:00 p.m.) 

e Pathogens 


Afternoon — 1:30 p.m. - 5:00 p.m. 
Symposium Topics 


e Sanitation — Because You Have to be Clean to be 
Safe 


e¢ The Global Food Safety Initiative 

e Optimizing Data and Minimizing Risk 

¢ Biofilms and Their Impact on Food Safety 
Technical Session 


e Chips and Salsa (General Food Microbiology 
and Methods) 


Technical Session 
e Pathogens 
Poster Session (1:00 p.m. — 5:00 p.m.) 


e Prickly Pear Potpourri (Dairy, Produce, and Other 
Commodities) 


Visit our Web site for updated information at www.foodprotection.org 
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lGFP 2004 
Networking 
Opportunities 


IAFP FUNCTIONS 


NEW MEMBER RECEPTION 


Saturday, August 7, 2004 © 4:30 p.m. — 5:30 p.m. 
Sponsored by Kluwer Academic Publishers 


If you recently joined the Association or if this 
is your first time attending an IAFP Annual Meeting, 
welcome! Attend this informal reception to learn 
how to get the most out of attending the Meeting 
and meet some of today’s leaders. 


AFFILIATE RECEPTION 

Saturday, August 7, 2004 ¢ 5:30 p.m. — 7:00 p.m. 
Reception sponsored by Capitol Vial 

Speakers sponsored by Weber Scientific 


Affiliate officers and delegates plan to arrive 
in time to participate in this educational reception. 
Watch your mail for additional details. 


COMMITTEE MEETINGS 

Sunday, August 8, 2004 ¢ 7:00 a.m. — 5:00 p.m. 
Committees and Professional Development Groups 

(PDGs) plan, develop and institute many of the 

Association's projects, including workshops, publica- 

tions, and educational sessions. Share your expertise 

by volunteering to serve on any number of committees 

or PDGs. All meetings are open. 


STUDENT LUNCHEON 
Sunday, August 8, 2004 ¢ 12:00 p.m. — 1:30 p.m. 
Sponsored by Nestlé USA, Inc. 

The mission of the Student PDG is to provide 
students of food safety with a platform to enrich their 
experience as Members of IAFP. Sign up for the lunch- 
eon to help start building your professional network. 


OPENING SESSION 
Sunday, August 8, 2004 « 7:00 p.m. — 8:00 p.m. 


Join us to kick off IAFP 2004 at the Opening Session. 
Listen to the prestigous Ivan Parkin Lecture delivered 
by Martin B. Cole, Chief Research Scientist, Food Science 
Australia, North Ryde, Australia. 


CHEESE AND WINE RECEPTION 
Sunday, August 8, 2004 « 8:00 p.m. — 10:00 p.m. 
Sponsored by Kraft Foods, Inc. 

An IAFP tradition for attendees and guests. The 
reception begins immediately following the Ivan 
Parkin Lecture on Sunday evening in the Exhibit Hall. 


IAFP JOB FAIR 

Sunday, August 8 through Wednesday, August 11, 2004 
Employers, take advantage of recruiting 

the top food scientists in the world! Post your 

job announcements and interview candidates. 
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COMMITTEE AND PDG CHAIRPERSON 
BREAKFAST (By invitation) 
Monday, August 9, 2004 ¢ 7:00 a.m. — 9:00 a.m. 


Chairpersons and Vice Chairpersons are invited 
to attend this breakfast to report on the activities 
of your committees. 


EXHIBIT HALL RECEPTION 
Monday, August 9, 2004 e 5:00 p.m. - 6:30 p.m. 
Sponsored by DuPont Qualicon and Oxoid, Inc. 

Join your colleagues in the exhibit hall to see 
the latest trends in food safety techniques and 
equipment. Discuss with exhibitors their latest 
products or use this time to view the poster 
presentations. Grab a drink and take advantage 
of this great networking reception. 


JOHN H. SILLIKER LECTURE 
Tuesday, August 10, 2004 ¢ 3:45 p.m. — 4:30 p.m. 


This plenary session will feature R. Bruce Tompkin, 
Retired Vice President — Product Safety, ConAgra 
Refrigerated Foods. He will deliver a presentation 
titled “Guess Who’s Come to Stay — The Resident 
Pathogen Issue.” 


BUSINESS MEETING 
Tuesday, August 10, 2004 ¢ 4:45 p.m. — 5:30 p.m. 


You are encouraged to attend the Business 
Meeting to keep informed of the actions of YOUR 
Association. 


PRESIDENT’S RECEPTION (By invitation) 
Tuesday, August 10, 2004 « 5:30 p.m. — 6:30 p.m. 


This by invitation event is held each year 
to honor those who have contributed to the 
Association during the year. 


PAST PRESIDENTS’ DINNER (By invitation) 
Tuesday, August 10, 2004 e 6:30 p.m. — 10:00 p.m. 


Past Presidents and their guests are invited 
to this dinner to socialize and reminisce. 


AWARDS BANQUET 
Wednesday, August 11, 2004 ¢ 7:00 p.m. — 9:30 p.m. 


Bring IAFP 2004 to a close at the Awards Banquet. 
Award recipients will be recognized for their outstand- 
ing achievements and the gavel will be passed from 
Dr. Paul Hall to Incoming President Dr. Kathy Glass. 
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Event 
Fuformation 


MONDAY NIGHT SOCIAL AT RAWHIDE 
WESTERN TOWN 
Monday, August 9, 2004 ¢ 6:30 p.m. — 10:00 p.m. 


Step back in time 
ES) to the days when the 
mm West ran wild! This 
is the Wild West of 
good guys, bad guys, 
balladeers, shoot- 
outs, saloon girls, 
and delightfully 
crooked card dealers. Upon arrival at Rawhide, 
you will have the opportunity to stroll down 
Main Street, browse in the numerous shops and 
boutiques, witness a blacksmith at work and watch 
Rawhide’s street entertainers. Satisfy your appetite 
by stopping in the Steakhouse and Saloon for a 
“Chuckwagon Feast”. Grab your partners, jump 
on the bus and get ready for a rip-roarin good 
time — YEE HA! 


DIAMONDBACKS BASEBALL GAME 
Saturday, August 7, 2004 « 12:00 p.m. — 4:00 p.m. 
Enjoy a night at 
the ballpark as the 
g@ Arizona Diamond- 
geay Dacks take on the 
gaa Atlanta Braves at 
Bank One Ballpark. 
eat From its signature 
swimming pool to 
its retractable roof, Bank One Ballpark has become 
one of the game’s most recognizable landmarks. 
Since the air-conditioned facility first opened its 
doors, fans have enjoyed the opportunity to watch 
the Arizona Diamondbacks without worrying about 
Phoenix's summer heat. Ticket price includes 
admission to the game and transportation to 
and from the JW Marriott Desert Ridge Resort. 
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GOLF TOURNAMENT - Arnold Palmer Signature 
Course at Wildfire Golf Club 
Saturday, August 7, 2004 e 6:00 a.m. — 11:00 a.m. 


Everyone is invited to play in this best-ball 
golf tournament on the Arnold Palmer Signature 
Course at Wildfire Golf Club. A desert-style course 
of championship length, with generous fairways 
and large, bent-grass greens, the Palmer Course is 
challenging to all levels of golf 
skill. Begin IAFP 2004 with a 
round of golf playing before a 
backdrop of the Camelback 
Mountains! 


DAYTIME TOURS 


SEDONA AND VERDE VALLEY TOUR 
Saturday, August 7, 2004 « 8:00 a.m. — 4:00 p.m. 


Known worldwide 
for its brilliant red 
rock mountains, 
breathtaking scenery 
and quaint artisan 
shops, Sedona is a 
“must see” destination 
for visitors to Arizona. 

During the drive 

north, you will travel through the diverse terrain of 
the Sonoran Desert, Verde Valley and Camp Verde. 
Along the way, the guide will provide interesting 
narration about the area and answer questions. 

Prior to reaching Sedona, we will stop at 
Montezuma’s Castle, a twelfth century cliff dwell- 
ing built by the Sinagua Indians. This is considered 
one of the best-preserved cliff dwellings in the 
Southwest. Upon arrival in Sedona, your guide will 
point out the numerous red rock formations for 
which Sedona is famous — Snoopy Rock, Bell Rock, 
Chapel Rock, Submarine Rock and others. Lunch 
will be served at a quaint local eatery. Guests will 
have time to explore the galleries and shops of 
Main Street and Tlaquepaque. 





CITY TOUR AND OLD TOWN SCOTTSDALE 
— 3:00 p.m. 
With amazing 
7 sunsets and spect- 
acular mountain 


The City Tour 

meanders through 

the amazing 

aspects of the 
valley. Each tour is unique in that the guide will 
stop along the way at several of the most beautiful 
sites and private homes in the valley. 

The Wrigley Mansion is well known for its 
unique architecture, the Biltmore Resort has had 
the pleasure of Frank Lloyd Wright's touch and 
the State Capitol is majestic against the blue sky 
backdrop of the city. This tour provides an opport- 
unity to stop and enjoy the unique shopping 
experiences of Old Town Scottsdale as well as a 
delicious lunch. Old Town encompasses over a 
square mile of themed shopping streets. Walking 
the sidewalks of this section of Scottsdale, one can 
find everything from Native American jewelry and 
artwork to western clothing. 


DESERT BOTANICAL GARDEN AND HEARD 
MUSEUM TOUR 
Monday, August 9, 2004 ¢ 8:00 a.m. — 1:00 p.m. 


Two of the Southwest's 
most unique visitor attract- 
ions, The Desert Botanical 
Garden and Heard Museum, 
have teamed up to present 
an unbeatable tour design- 
ed to acquaint visitors with 
the diversity of the region 
and the resourcefulness 
of its Native American 
people. This tour includes 
visits to both attractions 

plus lunch at the Heard Museum Cafe. Your visit 
begins at the Desert Botanical Garden which 
displays more than 10,000 desert plants in a spec- 
tacular outdoor setting. Plants and People of the 
Sonoran Desert, a three-acre permanent exhibit 
with authentic historic and prehistoric structures, 
shows how Sonoran Desert dwellers have used 
native plants for thousands of years for food, 
construction, fiber, and medicines. Continuing 

on you will visit the amazing Heard Museum, a 
museum of Native American cultures and art. The 
Heard Museum is internationally recognized for 
its collections of Native American artifacts and 
contemporary fine art. 


FRANK LLOYD WRIGHT - TALIESIN WEST 
TOUR 


Tuesday, August 10, 2004 « 8:00 a.m. — 12:00 p.m. 


Taliesin West 
in Scottsdale is 
rs considered one 
aa oo” aula of Frank Lloyd 
Wright's greatest 
architectural 
masterpieces. 
From its incept- 
ion, the buildings 
at Taliesin West astounded architectural critics with 
their beauty and unusual form. Taliesin West still 
serves as a living, working educational facility with 
an on-site architectural firm. By touring Taliesin 
West visitors are able to broaden their appreciation 
of architecture and Wright's continuing contri- 
bution to it through his theories of organic design. 
If you’re interested in an in-depth, intimate 
look at Taliesin West, this exclusive experience is 
a must! Visit the Cabaret Cinema, Music Pavilion, 
Seminar Theater and Wright's private office — all 
linked by dramatic terraces, gardens and walkways 
overlooking the rugged Sonoran Desert and Valley 
below. You'll have the chance to talk to a Wright 
associate, have leisurely mid-morning refreshments 
in the colorful Taliesin Fellowship dining room and 
explore the dramatic Taliesin West living room — 
called the “Garden Room” by Wright. You'll sit 
in Wright-designed furniture and experience 
firsthand the drama of being a guest in Wright's 
famous Garden Room. 


oa 


SOUTHWESTERN COOKING CLASS 
Wednesday, August 11, 2004 ¢ 10:30 a.m. — 1:00 p.m. 
This hands-on class explores the magic and 

mysteries of tamales, one of the great culinary 
traditions of the America’s. While making tamales 
you will learn the secrets of choosing a filling and 
flavoring them with different types of wrappers, 
from cornhusks to banana leaves. You will also 
learn how to choose and make a complementary 
salsa to create a more satisfying and dynamic taste 
experience. This class is a total emersion into 
tamales and salsas that provides you with all the 
knowledge and skills to create your own tamales 
at home! Following the class you will enjoy lunch 
at Blue Sage. 


HOSPITALITY ROOM 


Register your spouse/companion and they will 
have access to the hospitality room where a 
continental breakfast and afternoon snacks are 
provided Sunday through Wednesday. 
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IMPORTANT! Please read this information before completing 
your registration form. 


MEETING INFORMATION 


Register to attend the world’s leading food safety 
conference. 
Registration includes: 
¢ Technical Sessions 
e Symposia 
e Poster Presentations 
e Ivan Parkin Lecture 
e Exhibit Hall Admittance 
e Cheese and Wine Reception 
e Exhibit Hall Reception 
Program and Abstract Book 


4 EASY WAYS TO REGISTER 


Complete the Attendee Registration Form and submit it 
to the International Association for Food Protection by: 


.@ 2 Online: www.foodprotection.org 


515.276.8655 


6200 Aurora Avenue, Suite 200W, 
Des Moines, |A 50322-2864, USA 


v= 
oa} Phone: 800.369.6337; 515.276.3344 


The early registration deadline is July 7, 2004. 
After this date, late registration fees are in effect. 


REFUND/CANCELLATION POLICY 


Registration fees, less a $50 administration fee and any 
applicable bank charges, will be refunded for written 
cancellations received by July 23, 2004. No refunds will 
be made after July 23, 2004; however, the registration 
may be transferred to a colleague with written notifica- 
tion. Refunds will be processed after August 16, 2004. 
Event and tour tickets purchased are nonrefundable. 


International Association for 


Food Protection. 


EXHIBIT HOURS 


Sunday, August 8, 2004 
Monday, August 9, 2004 


8:00 p.m. — 10:00 p.m. 
9:30 a.m. — 1:30 p.m. 
3:00 p.m. — 6:30 p.m. 


Tuesday, August 10, 2004 9:30 a.m. — 1:30 p.m. 


DAYTIME TOURS 


Saturday, August 7, 2004 


Sedona and Verde Valley Tour 
(Lunch included) 


Sunday, August 8, 2004 


City Tour and Old Town Scottsdale 
(Lunch included) 


Monday, August 9, 2004 


Desert Botanical Garden 
and Heard Museum Tour 
(Lunch included) 


Tuesday, August 10, 2004 
Frank Lloyd Wright — Taliesin West Tour 
Wednesday, August 11, 2004 


Southwestern Cooking Class 
(Lunch included) 


8:00 a.m. — 4:00 p.m. 


10:00 a.m. — 3:00 p.m. 


8:00 a.m. — 1:00 p.m. 


8:00 a.m. — 12:00 p.m. 


10:30 a.m. — 1:00 p.m. 


EVENTS 
Saturday, August 7, 2004 


Diamondbacks Baseball Game 
Sunday, August 8, 2004 
Opening Session 


12:00 p.m. — 4:00 p.m. 


7:00 p.m. — 8:00 p.m. 
Cheese and Wine Reception 8:00 p.m. — 10:00 p.m. 
Sponsored by Kraft Foods North America 


Monday, August 9, 2004 
Exhibit Hall Reception 5:00 p.m. — 6:30 p.m. 
Sponsored by DuPont Qualicon and Oxoid, Inc. 


Monday Night Social 
at Rawhide Western Town 


6:30 p.m. — 10:00 p.m. 


Wednesday, August 11, 2004 


Awards Banquet Reception 6:00 p.m. — 7:00 p.m. 


Awards Banquet 7:00 p.m. - 9:30 p.m. 


GOLF TOURNAMENT 
Saturday, August 7, 2004 


Golf Tournament 6:00 a.m. - 11:00 a.m. 
Nick Faldo-designed Championship Golf at Wildfire Golf Club 


HOTEL INFORMATION 


For reservations, contact the hotel directly and identify 
yourself as an IAFP 2004 attendee to receive a special rate 
of $139 per night, single/double or make your reservations 
online. This special rate is available only until July 7, 2004. 


JW Marriott Desert Ridge Resort 
5350 E. Marriott Dr. 
Phoenix, Arizona 85054 
Phone: 800.228.9290 © Fax: 480.293.3738 
Web site: www.marriott.com/phxdr 
(Group Code INTINTA) 
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International Association for 


Food Protection, 


6200 Aurora Avenue, Suite 200W 
Des Moines, IA 50322-2864, USA 
Phone: 800.369.6337 * 515.276.3344 
Fax: 515.276.8655 

E-mail: info @ foodprotection.org 

Web site: www.foodprotection.org 


Attendee 
Registration 


Forum 


91ST ANNUAL 
MEETING 


. Member Number: 
Name (Print or type your name as you wish it to appear on name badge) 


Employer 
Mailing Address (Please specify: J Home © Work) 


City State/Province Country Postal/Zip Code 


Telephone Fax 


CT & Regarding the ADA, please attach a brief description of special requirements you may have. Member since: 


IAFP occasionally provides Attendees’ addresses (excluding phone and E-mail) to vendors and exhibitors supplying products and services for the food safety industry. 
~~ If you prefer NOT to be included in these lists, please check the box. 





PAYMENT MUST BE RECEIVED BY JULY 7, 2004 TO AVOID LATE REGISTRATION FEES 


REGISTRATION FEES: 


Registration (Awards Banquet included) 
Association Student Member (Awards Banquet included) 
Retired Association Member (Awards Banquet included) 
One Day Registration:* GO Mon. © Tues. © Wed. 
Spouse/Companion* (Name): __ 
Children 15 & Over* (Names): 
Children 14 & Under* (Names): 
*Awards Banquet not included 


MEMBERS 


$ 365 ($415 late) 
$ 75 ($ 85 late) 
$ 75 ($ 85 late) 
$ 200 ($225 late) 
$ 55 ($ 55 late) 
$ 25 ($ 25 late) 


NONMEMBERS 


$ 555 ($605 late) 
Not Available 
Not Available 
$ 305 ($330 late) 
$ 55 ($ 55 late) 
$ 25 ($ 25 late) 


TOTAL 


FREE FREE 





EVENTS: 

Golf Tournament — Arnold Palmer Signature Course (Saturday, 8/7) 

Diamondbacks Baseball Game (Saturday, 8/7) 

Student Luncheon (Sunday, 8/8) 

Monday Night Social at Rawhide Western Town (Monday, 8/9) 
Children 14 and under 

Awards Banquet (Wednesday, 8/11) 


# OF TICKETS 
105 ($115 late) 
26 ($ 36 late) 
5 ($ 15 late) 
42 ($52 late) 
37 ($ 47 late) 
50 ($ 60 late) 





DAYTIME TOURS: 

(Lunch included in daytime tours except on Tuesday) 

Sedona and Verde Valley Tour (Saturday, 8/7) 

City Tour and Old Town Scottsdale (Sunday, 8/8) 

Desert Botanical Garden and Heard Museum Tour (Monday, 8/9) 
Frank Lloyd Wright - Taliesin West Tour (Tuesday, 8/10) 
Southwestern Cooking Class (Wednesday, 8/11) 


C= OF 


PAYMENT OPTIONS: 
C1 Check Enclosed 


Credit Card # 








Name on Card 


Signature 


(I Check box if you are a technical, poster, or symposium speaker. 


90 ($100 late) 
55 ($ 65 late) 
78 ($ 88 late) 
70 ($ 80 late) 
65 ($ 75 late) 








TOTAL AMOUNT ENCLOSED $_ 
US FUNDS on US BANK 


Expiration Date ____ 


JOIN TODAY AND SAVE!!! 
(Attach a completed Membership application) 


EXHIBITORS DO NOT USE THIS FORM 





APRIL 2004 | FOOD PROTECTION TRENDS 277 





lGFP 2004 
Workshops 


Workshop | — August 6-7 


Your Data, Your Job: Quality Systems 
for Microbial Food Analysis 


his workshop will present principals for under- 

standing and implementing microbial control 
in a food production environment by providing 
skills to address limitations in your current 
laboratory testing and documentation. You will 
learn, in an interactive environment, how to 
perform effectively sound food and environmental 
sample and microbial testing that can be imple- 
mented into your standard operating procedures 
and will conform to today’s QA and ISO require- 
ments. Workshop participants will review and 
discuss material from practical case studies and 
present their findings to the group in an informal 
presentation that will facilitate open discussion. 
Workshop includes a binder of tools and reference 
materials to reinforce the practical experience 
gained from the workshop. 


Workshop Topics 


Microbial control: where and how raw 
ingredient and finished product testing 

fit into the big picture 

Microbial control: where and how 
environmental/investigational sampling 

fit into the big picture 
Outsourcing/Auditing: What should you 
expect from an outside food-testing 
laboratory relative to quality systems 

and capabilities 

Using data management and trend analysis 
techniques to drive continuous 
improvement 

Practical approaches to incorporating rapid 
methods into the laboratory 

Food Safety Testing in the 21st Century by 
PCR 

Laboratory quality assurance and preparing 
your laboratory to address ISO 17025 
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Sponsored by 
International Association for 


Food Protection 


Instructors 


Jay Ellingson, Ph.D., Marshfield Clinic Laboratories, 
Marshfield, WI 


W. Payton Pruett, Jr., Ph.D., ConAgra Refrigerated 
Prepared Foods, Omaha, NE 


Cindy Ryan, Nestlé USA, Dublin, OH 
Michael Sole, Canadian Food Inspection Agency, 
Ottawa, Ontario, Canada 


Organizers and Instructors 
Jeff Kornacki, Ph.D., Kornacki Food Safety 
Associates LLC, McFarland, WI 
Patricia Rule, bioMérieux, Inc., Hazelwood, MO 


Who Should Attend? 


Laboratory managers, supervisors, scientists 
and technicians responsible for product sampling, 
as well as performing and documenting microbial 
tests in a food production environment and quality 
control laboratories. 


Hours for Workshop 


Friday 
August 6, 2004 


Saturday 
August 7, 2004 


Registration — 
7:30 a.m. Continental 
Breakfast 


7:30 a.m. Continental 
Breakfast 


Workshop - 
8:00 a.m. — 5:00 p.m. 
(Lunch Provided) 


Workshop - 
8:00 a.m. — 4:00 p.m. 
(Lunch Provided) 


Workshop II — August 7 
Best Practices for Safe and High Quality 
Aquaculture Products 


quacultured seafoods are an increasingly 

important component of global trade in 
seafoods. Overexploitation of natural harvests 
has created a growing interest in aquaculture to 
provide seafoods to a demanding public. Because 
aquaculture is a controlled enterprise, inventory 








control, quality, and safety issues are very differ- 
ent than wild catch products. This workshop 

is designed to give attendees an overview of 
practices necessary to deliver high quality and safe 
aquacultured products to today’s discriminating 
consumer. The afternoon session will include an 
interactive field trip to Desert Sweet Shrimp Farm 
in Gila Bend, AZ. 


Workshop Topics 


Shellfish (Crustacean and Mollusks) 
Finfish warm water 

Finfish cold water 

What works for the industry 
Interactive field trip 


Instructors 


Linda Andrews, Mississippi State University, 
Biloxi, MS 

Lisbeth Truelstrup Hansen, Canadian Institute 
of Fisheries Technology, Dalhousie University, 
Halifax, Nova Scotia, Canada 


Organizer and Instructor 


Douglas L. Marshall, Mississippi State University, 
Mississippi State, MS 


Who Should Attend? 


Seafood processors, seafood retailers, and food 
service. 


Hours for Workshop 


Saturday, August 7, 2004 


Registration — 
7:30 a.m. Continental Breakfast 


Workshop - 
8:00 a.m. — 5:30 p.m. 
(Lunch Provided) 


Workshop III — August 7 


Converting to the NCIMS Voluntary HACCP 
System from Traditional Dairy Inspection 


Eine advantage of the new Grade A HACCP 
program for dairy plants that was adopted 
by the 2003 National Conference on Interstate 
Milk Shipments (NCIMS) and became effective 
on January 1, 2004. The guidelines for this new 
Grade A HACCP program are outlined in Appendix 
K of the Pasteurized Milk Ordinance (PMO). 
NCIMS HACCP is an alternative to the traditional 
inspection/rating program for Grade A Dairy 
Processors that allows dairy plants to develop 
their own “PMO”. 


This workshop will give an overview of the 
NCIMS Voluntary HACCP Program with emphasis 
on the differences with the traditional PMO-based 
regulatory inspection system. Participants will hear 
perspectives of industry and regulatory participants 
involved in the 4 year pilot studies used to develop 
the program. Hands-on exercises will be provided 
to give participants a better understanding of 
what is required to document Prerequisite Programs, 
conduct a Hazard Analysis, develop a HACCP Plan 
and build a HACCP records system. An FDA 
presentation on state and FDA HACCP audits 
with comparisons to traditional inspections will 
conclude the program. 


Workshop Topics 


Transition to the NCIMS Voluntary HACCP 
Program 

NCIMS HACCP implementation perspectives 
Hands-on HACCP program development for 
dairy plants 

Prerequisite Program, Hazard Analysis and 
HACCP Plan 

Practical recommendations for State and 
Federal NCIMS oversight of dairy plant HACCP 
Auditing of dairy plant HACCP Systems 
Hands-on HACCP dairy plant auditing 


Instructors 


Kristin Phillips, Publix Super Markets, Lakeland, FL 


Greg Lockwood, Vermont Department of 
Agriculture, Montpelier, VT 


Bill Sveum, Kraft Foods NA, Madison, WI 

Lloyd Kinzel, FDA, North Wales, PA 

Steve Sims, FDA, College Park, MD 

Stephanie Olmsted, Safeway Foods, Bellevue, WA 


Doug Pearson, Utah Department of Agriculture, 
Salt Lake City, UT 


Organizers and Instructors 


Steven Murphy, Cornell University, Ithaca, NY 


Allen Sayler, International Dairy Foods Association, 
Washington, D.C. 


Who Should Attend? 


Grade “A” Dairy Processors, State and Federal 
Regulatory Personnel, Dairy Plant Suppliers, and 
Academicians. 


Hours for Workshop 


Saturday, August 7, 2004 


Registration — 
7:30 a.m. Continental Breakfast 


Workshop - 
8:00 a.m. — 5:30 p.m. 
(Lunch Provided) 
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Workshop 
Registration Form 


Friday-Saturday, August 6-7, 2004 


Your Data, Your Job: Quality 
Systems for Microbial Food Analysis 


Saturday, August 7, 2004 
Best Practices for Safe and High 
Quality Aquaculture Products 


Converting to the NCIMS Voluntary HACCP 
System from Traditional Dairy Inspection 


91ST ANNUAL 
MEETING 


Workshop 1: 


Workshop 2: 


Workshop 3: 


First Name (will appear on badge) 


Last Name 
Company 


Job Title 


Address City 


State/Province Country Postal Code/Zip + 4 


Area Code & Telephone 


Member # 


oféel oe 


E-mail 


Total Amount Enclosed 
(US Funds on US Bank) $ 


Oo Check Enclosed 


Account Number 


Signature Expiration date 


Register by 


July 16, 2004 to avoid late registration fees 


w 


WORKSHOP Il: Best Practices for Safe 


WORKSHOP I: Your Data, Your Job: 
Quality Systems for Microbial Food 
Analysis 

Early Rate Late Rate 


$450.00 $525.00 
$550.00 $625.00 


IAFP Member 
NonMember 


GROUP DISCOUNT: 
Register 3 or more people from 
your company and receive 
a 15% discount. Registrations 
must be received as a group. 





For further information, please contact the Association office at 800.369.6337; 
515.276.3344; Fax: 515.276.8655; E-mail: jcattanach@foodprotection.org. 


and High Quality Aquaculture Products 


Late Rate 


$450.00 
$550.00 


Early Rate 


$375.00 
$475.00 


AFP Member 
NonMember 


WORKSHOP Ill: Converting to the 
NCIMS Voluntary HACCP System 
from Traditional Dairy Inspection 


Early Rate Late Rate 


$320.00 $395.00 
$420.00 $495.00 


IAFP Member 
NonMember 


Refund/Cancellation Policy 


Registration fees, less a $50 administrative charge, will be refunded for 
written cancellations received by July 23, 2004. No refunds will be made 
after that date; however, the registration may be transferred to a colleague 
with written notification. Refunds will be processed after August 16, 
2004. The workshop may be cancelled if sufficient enroliment is not 


received by July 16, 2004. 


To register, complete the Workshop Registration Form and submit it to the International Association for Food Protection by: 


.@* 


ie 
e 
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Phone: 


Fax: 


800.369.6337; 515.276.3344 


515.276.8655 


Online: www.foodprotection.org 


6200 Aurora Avenue, Suite 200W, Des Moines, IA 50322-2864 


2004 








eran WS Coutetbute to the Seventh 
Aunual Foundation Fund 
Silent Auction Today! 


he Foundation of the International Association for Food Protection will hold its Annual 
Silent Auction during IAFP 2004, the Association’s 91st Annual Meeting in Phoenix, 
Arizona, August 8-11, 2004. The Foundation Fund supports: 

Ivan Parkin Lecture 

Travel support for exceptional speakers at the Annual Meeting 

Audiovisual Library 

Developing Scientist Competition 

Shipment of volumes of surplus /FP and FPT journals to developing countries 

through FAO in Rome 


Support the Foundation by donating an item today. A sample of items donated last year included: 


ie 


¢, 
> 


8 
2°, 


* 


Waterford Crystal Bowl 

Food Safety Handbook 

Walt Disney World Theme Park Tickets 
United States Flag 

Lionel Electric Train 


Oscar Mayer Remote Controlled Wiener Mobile 
Freshwater Stick Pearl Necklace 

Wine 

“Taste of Chicago” Gift Certificates 

Ultimate Garden State Gift Basket 


Complete the form and send i in today. 
i iat di nas madionccablinbiatnge aadecitaias aaadinaaaanatiniadcacueeinamebaaten 


Description of Auction Items 


°, 
> 
fo 


bs 


+ 


o, 
~~ 
2, 

Od 


oe, 
“~ 
7 
~ 


2, 
“~~ 
o, 

~~ 


Estimated Value 
Name of Donor 
Company (if relevant) 


Mailing Address 
(Please specify: © Home © Work) 


City State or Province 
Postal Code/ Zip + 4 Country 
Telephone # Fax # 


E-mail 


Return to: 


Donna Gronstal 

International Association for Food Protection 

6200 Aurora Avenue, Suite 200W : es 

Des Moines, IA 50322-2864, USA International Association for 


oo Food Protection, 


E-mail: dgronstal@foodprotection.org 
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Promotional Opportunities 


W: invite you to participate as a sponsor for IAFP 2004. Sponsorship participation provides an excellent 
opportunity to position your company or organization as a supporter of the Association. 

Please review the event listing to select the one that will best position your organization. Reservations will 
be taken in order received for any open sponsorship events. A waiting list for events with a right of first option 


Sponsorship Event List 


will be established. 


Amount Event 
$17,000 


: 
s6950 


Monday Evening Social 


Opening Reception 
Kraft Foods North America 


$15,000 Exhibit Hall Reception 


DuPont Qualicon (1/2 sponsor) 


$12,0003 Conference Program Bag 
spo" bioMérieux, Inc. 


$10,000 
sa00n 


President's Reception 


Badge Holders w/Lanyards 
Strategic Diagnostics, Inc. 
Exhibit Hall Pastries and Coffee 
Deibel Laboratories, Inc. 

(Monday Morning) 
Exhibit Hall Pastries and Coffee 
Nice-Pak Products, Inc. 

(Tuesday Morning) 
Exhibit Hall Coffee Break 


NSF International 
(Monday Afternoon) 


Coffee Break 
BD Diagnostic Systems 
(Tuesday Afternoon) 


so 
$5.00 


$35 





3,500ed 
soon 


Event 


Coffee Break 
(Wednesday Morning) 


Coffee Break 
(Wednesday Afternoon) 


$3,72Qed Notepads with Sponsor’s Logo 
spe Bio-Rad Laboratories 


$3,500 
$2.56 


Spouse/Companion Hospitality Room 


Student PDG Luncheon 
Nestlé USA, Inc. 


$3,00Qed Affiliate Educational Reception 
spo” Capitol Vial, Weber Scientific 
IAFP New Member Orientation 
Kluwer Academic Publishers 


2,50 
$7epe8 


Awards Banquet Flowers 
PepsiCo 


$2,000d 


spo™ 
$1,750 Committee Day Refreshments 
$1,500 


$1,000 


Exhibitor Move-in Refreshments 


Speaker Travel Support 
Warren Analytical Laboratory 


Partial sponsorship for the above events is available. 


Contact David Larson for details. 
Phone: 515.440.2810 
Fax: 515.440.2809 


Sponsorship Participant 
Name 

Company 

Address 

City 

Country 

Phone 

E-mail 

Desired Event to Sponsor 


Amount Paid $ 

U.S. Funds on U.S. Bank 
Return form to: 
|AFP 
6200 Aurora Ave., Suite 200W 
Des Moines, IA 50322-2864 
Phone: 515.276.3344 
Fax: 515.276.8655 
E-mail: info@foodprotection.org 
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E-mail: larson6@earthlink.net 


State or Province 
Postal Code/Zip + 4 


Fax 


Payment: Check 


VISA 


_] Mastercard 

1 American Express 
Account Number 

Expiration Date 


Cardholder Signature 





COMING EVENTS 


MAY 


2-4, United 2004 Produce Expo 
and Conference, McCormick Place, 
Chicago, IL. For more information, call 
202.303.3400;Web site: www.uffva.org. 
3-7, Diploma in Food Hygiene and 
Safety, GFTC, Guelph, Ontario, Canada. 
For more information, contact Marlene 
Inglis at 519.821.1246; E-mail: minglis@ 
gftc.ca. 

4-5, Plant Operations Conference, 
Hilton Chicago Hotel and Tower, Chi- 
cago, IL. For more information, 
call 202.737.4332; or go to www.idfa.org. 
4-6 HACCP for Juice Processors, 
Atlanta, GA. For more information, call 
800.355.0983; E-mail: fpi@nfpa-food. 
org. 

4-6 South Dakota Environmental 
Health Association Annual Educa- 
tional Conference, Holiday Inn City 
Center, Sioux Falls, SD. For more infor- 
mation, contact Mark Schuttloffel at 
605.367.8783; E-mail: mschuttlof@ 
siouxfalls.org. 

9-12, NEHA Annual Educational 
Conference and Exhibition, Anchor- 
age, Alaska. For more information, call 
303.756.9090; E-mail: staff@neha.org. 
12, Ontario Food Protection Asso- 
ciation Annual Spring Meeting, 
Mississauga Convention Centre, 
Mississauga, Ontario, Canada. For more 
information, contact Gail Evans Seed at 
519.463.5674; E-mail: seed@golden.net. 


13-14, HACCP II: Developing Your 
HACCP Plan, GFTC, Guelph, Ontario, 
Canada. For more information, contact 
Marlene Inglis at 519.821.1246; E-mail: 
minglis@gftc.ca. 

13-14, ISO 9001 Internal QMS 
Auditor, Long Beach, CA. For more 
information, call 800.466.9953; E-mail: 
esales@Bizmanualz.com. 

15-20, IFFA Delicat, Frankfurt, Ger- 
many. For more information, contact 
Dirk Ebener at 770.984.8016; E-mail: 
info@usa.messefrankfurt.com. 
17-21,3-A Sanitary Standards Inc. 
Annual Meeting, Four Points Sheraton 
Milwaukee Airport, Milwaukee, WI. 
For more information, call 703.790. 
0295; Web site: www.3-a.org. 





18-19, Cultured Dairy Products 
Conference, Hyatt Regency, Minn- 
eapolis, MN. For more information, call 
202.737.4332; or go to www.idfa.org. 
18-19, Pennsylvania Association 
of Milk, Food and Environmental 
Sanitarians Annual Meeting, 
Nittany Lion Inn, State College, PA. 
For more information, contact Gene 
Frey at 717.397.0719. 

18-20, Ingredients & Ingredient 
Functionality Workshop, University 
of Nebraska Food Processing Center, 
Lincoln, NE. For more information, 
contact Pauline Galloway at 402. 
472.975 1; E-mail: pgalloway2@unl.edu. 
19, Dairy HACCP Workshop, Uni- 
versity of Wisconsin-Madison, Madison, 
WI. For more information, contact 
Marianne Smukowski at 608.265.6346 
or go to www.wisc.edu/foodsci/. 
25-26, Dairy Cost Accounting 
Workshop, Sofitel Chicago O’Hare, 
Rosemont, IL. For more information, 
call 202.737.4332; or go to www.idfa.org. 
26, Metropolitan Association for 
Food Protection Annual Spring 
Meeting, Rutgers, Cook College, New 
Brunswick, NJ. For more information, 
contact Carol Schwar at 908.689.6693; 
E-mail: cschwar@entermail.net. 

31, Microbiology VI: Salmonella 
Control, GFTC, Guelph, Ontario, 
Canada. For more information, contact 
Marlene Inglis at 519.821.1246; E-mail: 
minglis@gftc.ca. 


JUNE 


7-11, 5th World Congress Food- 
borne Infections and Intoxications, 
Berlin, Germany. For more information, 
call 49.30.8412.1939; E-mail: officewk5 
@bfr.bund.de. 

8-9, Wisconsin Cheese Grading 
Short Course, University of Wiscon- 
sin-Madison, Madison, WI. For more 
information, contact Scott Rankin at 
608.263.2008 or go to www.wisc.edu/ 
foodsci/. 

18-20, Food Allergens: Issues and 
Solutions for the Food Product 
Manufacturer, Hotel Sofitel, O’Hare, 
Chicago, IL. For more information, 
contact Pauline Galloway at 402. 
472.975 |; E-mail: pgalloway2@unl.edu. 








18-25, International Workshop/ 
Symposium on Rapid Methods and 
Automation in Microbiology XXIV, 
Kansas State University, Manhattan, KS. 
For more information, contact Debbie 
Hagenmaier at 800.432.8222; E-mail: 
debbieh@ksu.edu; outside USA call 
785.532.5575. 

23-24, IDFA’s Washington Confer- 
ence, Washington Court Hotel, Wash- 
ington, D.C. For more information, 
call 202.737.4332; or go to www.idfa.org. 


JULY 


14-15, 10th Annual Hawaii Lodg- 
ing, Hospitality and Foodservice 
Expo, Neal Blaisdell Center, Honolulu, 
HI. For more information, call 800. 
525.5275; E-mail: kanter@lava.net. 


AUGUST 


IAFP 2004 Workshops, |W Marriott 
Desert Ridge Resort, Phoenix, AZ. 
6-7, Workshop | —Your Data,Your Job: 
Quality Systems for Microbial Food 
Analysis 


7, Workshop 2 — Converting to the 
NCIMS Voluntary HACCP System 
from Traditional Dairy Inspection 


7, Workshop 3 — Best Practices for 
Quality Aquacultural Products 


See page 278 of this issue for addi- 


tional information. 


[AFP UPCOMING 


MEETINGS 


AUGUST 8-11, 2004 
Phoenix, Arizona 


AUGUST 14-17, 2005 
Baltimore, Maryland 


AUGUST 13-16, 2006 
Calgary, Alberta, Canada 


APRIL 2004 | FOOD PROTECTION TRENDS 283 





COMING EVENTS 


8-11, IAFP 2004, the Association’s 
91st Annual Meeting, |W Marriott 
Desert Ridge Resort, Phoenix, AZ. For 
more information, see page 277 of this 
issue for additional information or con- 
tact Julie Cattanach at 800.369.6337; 
E-mail: jcattanach@foodprotection.org. 


SEPTEMBER 


1-3, Food Safety and HACCP in 
the 21st Centry: From Theory to 
Practice, Conrad Hotel, Bangkok, Thai- 
land. Co-sponsored by IAFP. For more 





information, contact Chris Jones at 
44.161.736.9172; E-mail: www.who.inven. 
22-23, Fifth Annual Illinois Food 
Safety Symposium, Hotel Pere 
Marquette, Peoria, Il. For more infor- 
mation, contact Jayne Nosari at 
217.785.2439; E-mail: jnosari@idph. 
state.il.us. 

28, Washington Association for 
Food Protection Annual Confer- 
ence, Campbell’s Resort, Chelan, WA. 
For more information, contact Bill 
Brewer at 206.363.5411; E-mail: 
billbrewer | @juno.com. 


28-29, Wisconsin Association for 
Food Protection Annual Meeting, 
Ho-Chunk Casino & Hotel Convention 
Center, Wisconsin Dells, WI. For more 
information, contact Randy Daggs at 
608.837.2087; E-mail: rdaggs@juno.com. 
29-Oct. |, Wyoming Environmen- 
tal Health Association Annual Edu- 
cational Conference, Great Divide 
Lodge, Breckenridge, CO. For more 
information, contact Roy Kroeger at 
307.633.4090; E-mail: roykehs@ 
laramiecounty.com. 





Renewing upon 


your first notice 


saves the 
Association 
time and 
resources and 


keeps your dues 
to a minimum. 


ADVERTISING INDEX 


DuPont Food Risk Assessment 


Food Processors Institute 


Warnex Diagnostics 
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The Table of Contents from the Journal of Food Protection is being provided 
as a Member benefit. If you do not receive JFP, but would like to add it to your 
Membership contact the Association office. 


Journal of Food Protection. 


ISSN: 0362-028X 
Official Publication 


International Association for 
Food Protection, 


Reg. U.S. Pat. Off, 
Vol. 67 March 2004 


Effect of Hot Water and Hydrogen Peroxide Treatments on Survival of Saimonelia and Microbial Quality of Whole and 
Fresh-Cut Cantaloupe Dike O. Ukuku,” Viasta Pilizota, and Gerald M. Sapers. 


Ethylene Modulates Development and Toxin Biosynthesis In Aspergillus Possibly via an Ethylene Sensor—Mediated 
Signaling Pathway L. V. Roze, A. M. Calvo, A. Gunterus, R. Beaudry, M. Kail, and J. E. Linz* 


Antibiotic Resistance of Saimoneiia isolated from Hog, Beef, and Chicken Carcass Samples from Provincially Inspected 
Abattoirs in Ontario C. Larkin, C. Poppe, B. McNab, 8. McEwen, A. Mahdi, and J. Odumeru* 


Attachment of Listeria monocytogenes on Ready-to-Eat Meats Sally C. C. Foong and James S. Dickson* 


Temperature Effect on Listeria monocytogenes Growth in the Event of Contamination of Cooked Pork Products 
Jeanne-Marie Membré,* Martine Kubaczka, Jonathan Dubois, and Christine Chéné. 


Radiation Resistance and Virulence of Listeria monocytogenes Scott A following Starvation In Physiological Saline A. F. 
Mendonca,* M. G. Romero, M. A. Lihono, R. Nannapaneni, and M. G. Johnson 


Development and Characterization of an Antimicrobial Packaging Flim Coating Containing Nisin for Inhibition of Listeria 
monocytogenes Jennifer L. Grower,* Kay Cooksey, and Kelly J. K. Getty 


Inhibition of Listeria monocytogenes on the Surface of individually Packaged Hot Dogs with a Packaging Flim Coating 
Containing Nisin Nathan B. Franklin, Kay D. Cooksey,* and Kelly J. K. Getty, 


Characterization of Colicinogenic Escherichia coll Strains inhibitory to Enterohemorrhagic Escherichia coll Gerry P. 
Schamberger and Francisco Diez-Gonzalez* 


Thermal Lethality of Salmonella in Chicken Leg Quarters Processed via an Alr/Steam impingement Oven A. Y. Murphy,” 
K. H. Driscoll, L. K. Duncan, T. Osaill, and J. A. Marcy 


Inhibitory Activity of Essential Oils of Garlic and Onion against Bacteria and Yeasts Jay W. Kim, Yeon S. Kim, and 


Pressure Inactivation Kinetics of Phage A cl 857 Halqiang Chen, Rolf D. Joerger, David H. Kingsley, and Dallas G. Hoover* 
Food Safety Knowledge, Attitudes, and Behaviors among Puerto Rican Caretakers Living In Hartford, Connecticut Angela 
Bermidez-Milldn,* Rafael Pérez-Escamilla, Grace Damio, Anir Gonzéiez, and Sofia Segura-Pérez 


Survival of Cryptosporidium parvum Oocysts after Prolonged Exposure to Still Natural Mineral Waters FR. A. B. Nichols, 
C. A. Paton, and H. V. Smith* 


Optimization of DNA Extraction and Molecular Detection of Cryptosporidium Oocysts in Natural Mineral Water Sources 
Rosely A. B. Nichols and Huw V. Smith* 


Mycotoxin-Forming Ability of Two Peniciillum roquefort! Strains in Blue Moldy Tulum Cheese Ripened at Various 
Temperatures Ahmet Erdogan* and Seiahattin Sert 


Multiplex Real-Time PCR Detection of Fumonisin-Producing and Trichothecene-Producing Groups of Fusarium Species 
B. H. Bluhm, M. A. Cousin, and C. P. Woloshuk* 


Monoclonal Antibody-Based Sandwich Enzyme-Linked Immunosorbent Assay for Sensitive Detection of Prohibited 
Ruminant Proteins In Feedstuffs Fur-Chi Chen, Y.-H. Peggy Hsieh,” and Roger C. Bridgman 


Real-Time PCR Detection of Ruminant DNA Luis Mendoza- “Romero, Edward L. C. Verkaar, Paul H. Savelkoul, Amold Catsburg, 
Henk J. M. Aarts, Jaap B. Bunter, and Johannes A. Lenstra 


Feasibility of Using Half-Life Multipliers To Estimate Extended Withdrawal Intervals following the Extralabel Use of Drugs in 
F ing Animals A. Gehring,” R. E. Baynes, A. L. Craigmill, and J. E. Riviere 


Changes in Growth and Antioxidant Status of Alfalfa Sprouts during Sprouting as Affected by Gamma Irradiation of Seeds 
Xuetong Fan,* Donald W. Thayer, and Kimberly J. B. Sokoral.... 


Volatiie Compounds Produced In Cheese by Enterobacteriaceae Strains of Dairy Origin Pillar Morales, Isabel Fellu, Estrella 
Ferndndez-Garcfa, and Manuel Nufiez* 


Research Notes 
Fate of Escherichia coll 0187:H7 in Manure Compost-Amended Soll and on Carrots and Onions Grown in an 
Environmentally Controlled Growth Chamber Mahbub Isiam, Jennie Morgan, Michael P. Doyle,* and Xiuping Jiang 


Decontamination of Cattle Hides Prior to Slaughter Using Washes with and without Antimicrobial Agents P. D. Mies, B. A. 
Covington, K. B. Harris, L. M. Lucia, G. A. Acuff, and J. W. Savell* 


* Asterisk Indicates author for correspondence. 


The publishers do not warrant, either expressly or by implication, the factual accuracy of the articles or descriptions herein, nor do they so warrant any views or 
opinions offered by the authors of said articles and descriptions. 


Stationary-Phase Acid Resistance and Injury of Recent Bovine Escherichia coil 0157 and non-0157 Blotype | Escherichia 
collisolates E. D. Berry,” G. A. Barkocy-Gallagher, and G. R. Siragusa 


Viability of Acid-Adapted Escherichia coll 0187:H7 In Ground Beef Treated with Acidic Calcium Sulfate Larry R. Beuchat” 


Inhibition of Bacillus subtilis and Listeria Innocua by Nisin in Combination with Some Naturally Occurring Organic 
Compounds N. A. Olasupo, D. J. Fitzgerald, A. Narbad," and M. J. Gasson 


Sodium Lactate Addition on the Quality and Shelf Life of Refrigerated Sliced Poultry Sausage Packaged in Alr or Nitrogen 
Atmosphere Renata Ceglelska-Radziejewska*® and Jan Pikul 


Biogenic Amines in Restructured Beef Steaks as Affected by Added Wainuts and Cold Storage C. Ruiz-Capillas,” 
S. Cofrades, A. Serrano, and F. Jiménez-Colmenero 


A PCR Assay for Detection of Acetic Acid-Tolerant Lactic Acid Bacteria in Acidic Food Products Shigeru Nakano,” Atsushi 
Matsumura, and Toshihiro Yamada 


General Interest 


Intensive Investigation of Bacterial Foodborne Disease Outbreaks: Proposed Guidelines and Tools for the Collection of 
Dose-Response Data by Local Health Departments Roderick C. Jones,” Susan |. Gerber, Pamela S. Diaz, Larry L. Williams, 
Sherri B. Dennis, Elleen S. Parish, and William S. Paul 


ERRATUM 


In the article “A Comparison of Hand Washing Techniques To Remove Escherichia coll and Calici- 
viruses under Natural and Artificial Fingernails,” by Lin et al., Journal of Food Protection 66(12):2296- 
2301, last column (soap plus nailbrush) of Table 3 on page 2299, the log reduction in PCV for artificial 
nails should be 2.41 + 0.79 a, not 0.41 + 0.79 a. 
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International Association for 


Food Protection, 


he use of the Audiovisual Library is a benefit for Association 
Members only. Limit your requests to five videos. Material 
from the Audiovisual Library can be checked out for 2 weeks 


only so that all Members can benefit from its use. 


Member # 


First Name 


Company ___ 


Mailing Address 


Please specify: 


City 


Last Name 








6200 Aurora Avenue, Suite 200W 
Des Moines, IA 50322-2864, USA 


Phone: 800.369.6337; 515.276.3344; 


Fax: 515.276.8655 
E-Mail: info@foodprotection.org 
Web Site: www.foodprotection.org 





Job Title 











“IT Home 


State or Province 





Postal Code/Zip +4 


Telephone # _ 





Country 





Fax # _ 





E-Mail 


PLEASE CHECK BOX NEXT TO YOUR VIDEO CHOICE 


DAIR 


DI180 
D1010 


od (a) 


D1030 
D1031 
D1040 
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D1060 
D1070 
D1080 
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JIII 


3180 


3190 


3210 


286 


10 Points to Dairy Quality 

The Bulk Milk Hauler: Protocol 
& Procedures 

Cold Hard Facts 

Dairy Plant 

Ether Extraction Method for 
Determination of Raw Milk 
Food Safety: Dairy Details 
Frozen Dairy Products 

fhe Gerber Butterfat Test 
High-Temperature, Short-Time 
Pasteurizer 

Managing Milking Quality 
Mastitis Prevention and Control 
Milk Hauler Training 

Milk Plant Sanitation: Chemical Solution 
Milk Processing Plant Inspection 
Procedures 

Ohio Bulk Milk Hauling 
Pasteurizer - Design and Regulation 
Pasteurizer - Operation 


Processing Fluid Milk (slides) 


NMENT 


The ABCs of Clean - A Handwashing 
& Cleanliness Program for Early 
Childhood Programs 

Acceptable Risks? 

Air Pollution: Indoor 

Allergy Beware 

Asbestos Awareness 

Effective Handwashing-Preventing 
Cross-Contamination in the Food Service 
Industry 

EPA Test Methods for Freshwater 
Effluent Toxicity Tests (Using 
Ceriodaphnia) 

EPA Test Methods for Freshwater 
Effluent Toxicity Tests (Using Fathead 
Minnow Larva) 

EPA: This is Superfund 

Fit to Drink 

Garbage: The Movie 

Global Warming: Hot Times Ahead 
Kentucky Public Swimming Pool 

& Bathing Facilities 

Plastic Recycling 
Resource 
Putting Aside Pesticides 

Radon 

RCRA - Hazardous Waste 

The Kitchen Uncovered Orkin Sanitized EMP 
The New Superfund: What It is 

& How It Works-(1) Changes in the 
Remedial Process: Clean-up Standards 
& State Involvement Requirements 
The New Superfund: What It is 

& How It Works-(2) Changes in 

the Removal Process: Removal 

& Additional Program Requirements 
The New Superfund: What It is 

& How It Works - (3) Enforcement 
and Federal Facilities 

The New Superfund: What It is 

& How It Works - (4) Emergency 
Preparedness & Community 
Right-to-Know 

The New Superfund: What It is 

& How It Works - (5) Underground 
Storage Tank Trust Fund & Response 
Program 

The New Superfund: What It is 

& How It Works - (6) Research 

& Development/Closing Remarks 
Sink a Germ 

Wash Your Hands 


oday: A Growing 
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Date Needed 


Waste Not: Reducing Hazardous Waste 
Would Your Restaurant Kitchen Pass 


Inspection? 


F2260 


F2265 
F2450 
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100 Degrees of Doom 
& Temperature Caper 
A Day in the Deli 

A Guide to Making Safe Smoked Fish 

A Lot on the Line 

rhe Amazing World of Microorganisms 
A Recipe for Food Safety Success 

Basic Personnel Practices 
Cleaning & Sanitizing in Vegetable 
Processing Plants: Do It Well 

Do It Safely! 
Close Encounters of the Bird Kind 
Control of Listeria monocytogenes in 
Small Meat and Poultry Establishments 
Controlling Listeria: A Team Approach 
Controlling Salmonella: Strategies that 
Work 
Cooking and Cooling of Meat and Poultry 
Products (2 Videos) 

Egg Games” Foodservice Egg Handling 
and Safety 
Egg Handling & Safety 
Egg Production 

Emerging Pathogens and Grinding 
and Cooking Comminuted Beef (2 Videos) 
Fabrication and Curing of Meat 
and Poultry Products (2 Videos) 
FastTrack Restaurant Video Kit 

Tape 1-Food Safety Essentials 

Tape 2-Receiving and Storage 

Tape 3-Service 

Tape 4-Food Production 

rape 5-Warewashing 

Food for Thought — The GMP Quiz Show 
Food Irradiation 

Food Microbiological Control (6 Videos) 
Food Safe - Food Smart - HACCP & Its 
Application to the Food Industry (Part 1&2) 
Food Safe - Series | (4 Videos) 

Food Safe - Series Il (4 Videos) 

Food Safe - Series III (4 Videos) 
Food Safety First 
Food Safety: An Educational Video 
for Institutional Food-Service Workers 
Food Safety for Food Service - Series I 
Tape 1-Cross Contamination 

Tape 2- HACCP 

Tape 3-Personal Hygiene 

Tape 4-Time and Temperature Controls 
Food Safety for Food Service - Series I 
Tape 1-Basic Microbiology and Foodborne 
Illness 

Tape 2- Handling Knives, Cuts and Burns 
Tape 3-Working Safely to Prevent Injury 
Tape 4-Sanitation 
Food Safety: For Goodness Sake, 

Keep Food Safe 

Food Safety is No Mystery 

Food Safety: You Make the Difference 
Food Safety Zone: Basic Microbiology 
Food Safety Zone: Cross Contamination 
Food Safety Zone: Personal Hygiene 
Food Safety Zone: Sanitation 

Food Safety: Fish and Shellfish Safety Video 
Get with a Safe Food Attitude 

Food Technology: Irradiation 
GLP Basics: Safety in the Food Micro Lab 
GMP Basics: Avoiding Microbial Cross- 
Contamination 

GMP Basics: Employee Hygiene Practices 
GMP Basics: Guidelines 

for Maintenance Personnel 


The Time 


(Allow 4 weeks minimum from date of request.) 
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GMP - GSP Employee 

GMP: Personal Hygiene and Practices 

in Food Manufacturing 

GMP Basics: Process Control Practices 
GMP Food Safety Video Services 

lape 1: Definitions 

fape 2: Personnel and Personnel Facilities 
Tape 3: Building and Facilities 

rape 4: Equipment and Utensils 

Tape 5: Production and Process Controls 
GMP: Sources & Control of Contamination 

during Processing 

GMPs for Food Plant Employees: 5 
Volume Video Series Based on European 
Standards and Regulations 

lape |: Definitions 

Tape 2: Personnel and Personnel Facilities 
Tape 3: Building and Facilities 

Tape 4: Equipment and Utensils 

Tape 5: Production/Process Controls 
HACCP: A Basic Understanding 

HACCP: Safe Food Handling Techniques 
HACCP: Training for Employees— 

USDA Awareness 

HACCP: Training for Managers 

The Heart of HACCP 

HACCP: The Way to Food Safety 

Inside HACCP: Principles, Practices & Results 
Inspecting for Food Safety - 

Kentucky's Food Code 

Is What You Order What You Get? 

Seafood Integrity 

Northern Delight - From Canada 

to the World 

On the Front Line 

On the Line 

Pest Control in Seafood Processing Plants 
Preventing Foodborne Illness 

Principles of Warehouse Sanitation 
Product Safety & Shelf Life 

Proper Handling of Peracidic Acid 

Purely Coincidental 

Safe Food: You Can Make a Difference 
Safe Handwashing 

Safe Practices for Sausage Production 

Safer Processing of Sprouts 

Sanitation for Seafood Processing Personnel 

Sanitizing for Safety 

Science and Our Food Supply 

SERVSAFE* Steps to Food Safety 

(6 Videos) 

Smart Sanitation: Principles & Practices for 
Effectively Cleaning Your Food Plant 
Supermarket Sanitation Program - 
Cleaning & Sanitizing 
Supermarket Sanitation Program - 

Safety 

fake Aim at Sanitation 
Understanding Foodborne Pathogens 
Wide World of Food-Service Brushes 
Your Health in Our Hands - 

Our Health in Yours 


Food 


M4010 
M4020 


M4030 
M4050 


M4060 
M4070 
M4071 


Diet, Nutrition & Cancer 

Eating Defensively: Food Safety Advice 
for Persons with AIDS 

Ice: The Forgotten Food 

Personal Hygiene & Sanitation 

for Food Processing Employees 
Psychiatric Aspects of Product Tampering 
Tampering: The Issue Examined 
Understanding Nutritional Labeling 
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SHIP TO: 


Member # 





First Name AL _ Last Name 





Company Job Title 
Mailing Address 








Please specify: Home Work 


City State or Province 





Postal Code/Zip + 4 _ Country 





Telephone # Fax # 
E-Mail 


BOOKLETS: 





MEMBER OR NON-MEMBER 
GOV’T PRICE PRICE TOTAL 


| Procedures to Investigate Waterborne Illness—2nd Edition | $10.00 | $20.00 
| Procedures to Investigate Foodborne Illness—5th Edition | 10.00 | 20.00 
SHIPPING AND HANDLING - $3.00 (US) $5.00 (Outside US) Each additional Shipping/Handling | 


Multiple copies available at reduced prices. booklet $1.50 Booklets Total 
Phone our office for pricing information on quantities of 25 or more. 


OTHER PUBLICATIONS: 


MEMBEROR NON-MEMBER 
GOV'T PRICE iS 


og! _ | $25.00 |__ $25.00 

| Pocket Guide to Dairy Sanitation (minimum order of 10) | $ .60 | $1.20 

| Before Disaster Strikes...A Guide to Food Safety in the Home (minimum order of 10) | .60 | 1.20 

| Food Safety at Temporary Events (minimum order of 10) | 60 | 1.20 

| *Developing HACCP Plans—A Five-Part Series (as published in DFES) | _ 15.00 | _ 15.00 

| *Surveillance of Foodborne Disease — A Four-Part Series (as published in /FP) | 18.75 | __‘18.75 

| *Annual Meeting Abstract Book Supplement (year requested ) |. 25.00 | _ 25.00 

| *IAFP History 1911-2000 : 25.00 25.00 
SHIPPING AND HANDLING - per 10— $2.50 (US) $3.50 (Outside US) Shipping/Handling 
*Includes shipping and handling Other Publications Total 
TOTAL ORDER AMOUNT 


Prices effective through August 31, 2004 


| *International Food Safety Icons CD_ 


PAYMENT: 


Payment must be enclosed for order to be processed * US FUNDS on US BANK 


_] Check or Money Order Enclosed (J apo a a I | & | 


CREDIT CARD # 





International Association for 
EXP. DATE 


siandiilais Food Protection. 


4 EASY WAYS TO ORDER 








PHONE 74 MAIL WEB SITE 
UO RR Ri BIW YAR) 6200 Aurora Ave., Suite 200W www.foodprotection.org 
515.276.3344 Des Moines, IA 50322-2864, USA 
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i. 
MEMBERSHIP APPLICATION 
MEMBERSHIP DATA: 


Prefix (LJ Prof. (Dr. LIMr LIMs.) 


First Name _ Ah Last Name 





Company a Job Title 





Mailing Address _ 





Please specify: L}Home ‘J Work 


City _ State or Province 





Postal Code/Zip + 4 Country 





Telephone # Fax # 





E-Mail . Oo |AFP occasionally provides Members’ addresses (excluding phone and 


— E-mail) to vendors supplying products and services for the food safety 
industry. If you prefer NOT to be included in these lists, please check the box. 

MEMBERSHIP CATEGORIES: 
MEMBERSHIPS : eh Canada/Mexico Tira-Taur-ta(elar 
_J Membership with JFP & FPT - BEST VALUE! $165.00 $200.00 $245.00 

12 issues of the Journal of Food Protection 

and Food Protection Trends 

_1 add JFP Online $36.00 $36.00 $36.00 


Membership with FPT $95.00 $110.00 $125.00 
12 issues of Food Protection Trends 


_] add JFP Online $36.00 $36.00 $36.00 
*Student Membership with JFP Online (no print copy) $48.00 $48.00 $48.00 
*Student Membership with JFP & FPT $82.50 $117.50 $162.50 
*Student Membership with JFP $47.50 $67.50 $97.50 
*Student Membership with FPT $47.50 $62.50 $77.50 


1 add JFP Online $36.00 $36.00 $36.00 
*Must be a full-time student. Student verification must accompany this form. 


SUSTAINING MEMBERSHIPS 
Recognition for your organization and many other benefits. JFP Online included. 
GOLD $5,000.00 
SILVER $2,500.00 
SUSTAINING $750.00 


PAYMENT: 


Payment must be enclosed for order to be processed **US FUNDS on US BANK 





L) 


4 
J 
LJ 
Q 


(I Check Enclosed J om os O re TOTAL MEMBERSHIP PAYMENT $ 


All prices include shipping and handling 
CREDIT CARD # Prices effective through August 31,2004 


EXP. DATE 





International Association for 


Food Protection, 


SIGNATURE 





4 EASY WAYS TO JOIN 


PHONE 704 Ee WEB SITE 
800.369.6337; 515.276.8655 6200 Aurora Ave., Suite 200W www.foodprotection.org 
515.276.3344 Des Moines, IA 50322-2864, USA 
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IAFP 2004 


Maintaining a safe food a 
supply is crucial to everyone 
around the world. Join your 
colleagues at IGFP 2004 to discuss 


the latest research, recent outbreaks 
and the hottest trends relating to food safety. 


Take charge of your career and vegister today at 
www.foodprotection.org 


J. W. Marriott Desert Ridge Resort 


Dhoenix, Arizora 


CANCE CLT RUS a) SATO 
August 8-11, 2004 


| | 





GENEVISION 


Rapid Pathogen Detection 





One size 
doesn’t fit 


ADVANCED QUALITY 

CONTROL SOLUTION 

Genevision™ is more than a pathogen 
detection system, it is an integrated 


solution designed to provide you with 
PEACE OF MIND 








— CUSTOMIZABLE & VERSATILE 
Customized microplates for the detection 
of pathogens such as Salmonella spp., 


Listeria monocytogenes, Listeria spp., 
E.coli 0157, E.coli. 


— DOUBLE SPECIFICITY 
The only DNA based system with two levels 
of specificity for highly accurate pathogen 
detection - 


— SPEED WITH NO COMPROMISE 
Quick turn aroud time 
Improve your inventory turnover 


— EASY TO USE 
Ready-to-use format 
Simplified protocols 





COME AND SEE US AT A 
THE FOLLOWING SHOWS: / | YY 


YUVA RIN/ EX 
-FSS = (Washington, March 17-19) 


- ASM _ (New Orleans, May 23-27) 1.888.988.1888 
- IFT (Las Vegas, July 13-16) ; AAA alr cre 
-1AFP (Phoenix, August 8-11) info@warnex.ca 

( 


- AOAC (St-Louis, Sept. 19-23) 





